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EXECUTIVE SUMMARY

This report presents results from the evaluation of the Building Operator Training Program (BOT) to
determine the performance of the program and the overall savings that resulted from the measures
installed. The evaluation consisted of a process and impact evaluation. The impact evaluation is primarily
a quantitative assessment designed to evaluate the energy and demand impacts and cost-effectiveness of
changes in energy efficiency related facility operating and maintenance (O&M) practices implemented as
a result of participating in the program. The study is based on interviews with BOT course attendees
conducted within one year of their participating in the Fall 2006 Building Operator Certification (BOC)
and Spring 2007 Facilities Management Training (FMT) courses. The process evaluation included a
review of programs training materials and interviews with course participantsl, trainers, and staff
involved in the program from inception through December 2007.

E.1 Program Goals and Objectives

The Builder Operator Training Program's goals and objectives are to help participants understand and
implement the following concepts:

General utility rate concepts, such as how they are billed for energy and demand, and how
managing or reducing their energy consumption through energy-efficiency measures and
operational practices can reduce their energy expenses.

2. Institute a preventative maintenance program in their facility, which includes written maintenance
logs that must be completed periodically. Include checks for efficient equipment operation (i.e.,
economizer/dampers for leaks, coil cleaning, air filter cleaning, system balancing, controls, etc.).

Performance of an energy audit of their facility and identification of savings opportunities,
including how to use the Department of Energy's motors and compressed air system software to
evaluate savings potential from improved systems.

4. Reports to management that justify energy-efficiency capital expenses intended to produce O&M
savings.

5. Improvement of purchasing requirements by knowing what to look for when repairing or
replacing equipment, and how to calculate the payback of energy savings associated with
purchase options.

6. A mechanism for channeling participation to other APS DSM programs.

7. The total program budget for 2005 through 2007 is $240,000 with total program cycle savings
goals of 0.64 MW and 4.91 Mwh.

1 Post training interviews (6-12 months) with 23 Fall 2006 and Spring 2007 course participants (9 firm the BOC
course and 13 from the FMT course) in November 2007
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A total of 17 participants from the Fall 2006 BOC and Spring 2007 FMT course were contacted and
surveyed as part of the impact evaluation to identify what energy efficiency related operating and
maintenance (EE O&M) activities had been undertaken within one year of training that could be
attributed to the BOC and FMT course content. Exhibit E-I shows the total number of installations
reported by the 17 program participants surveyed, by measure type, and also shows the total building
square footage impacted.2 The results from the 17 completed survey participants are extrapolated to the
population of 84 APS customers that participated in the 2005 - 2007 BOT program. This extrapolation
was used to estimate total square footage impacted by the program, leading to estimates of facility area
impacted by program measure type, which were utilized to form the basis for the energy impacts analysis
discussed later in the evaluation.

E  2

Exhibit E-1. Building Operator Training Installation Activity and Area Impact
Summary3

Performed motor mainteNance

Performed maintenance on cooling muipmentgég,

Performed maintenance on air compressors 1

I- I Ill

Impact Evaluation
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13
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29%

18% 1,202,879

18%

2,493,591
V\
89

12,321,273

5,943,636

The impact analysisfocused on assessing the energy savings from fivekey types of operational and
maintenancemeasuresreferencedwith the program courses. They are:

•

Cooling and HeatingEquipment

9 Airhandler Seals/gaskets

• Motor Maintenance

•

Air Compressor Leak Reduction

• Maintenance of Air Compressors

The estimated gross energy (kph) and gross coincident demand (kW) savings results are presented in
Exhibit E-2 and Exhibit E-3. These results are extrapolated from the sample of 17 program participants
interviewed, and represent the estimated impact for all 32 BOC and 52 FMT class participants during the

zNote that due to the limited sample of only 17 respondents, the findings presented in this report may not be
representative of all program participants.

3 For maintenance based measures, if respondent indicated that they implemented measure on both 2006 and 2007,
both years are counted in participation summary tables.
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2005 - 2006 program cycle. Both energy and demand savings presented in these Exhibits are at the

customer meter and are unadjusted for net-to-gross effects.

Exhibit E-2. Verified Gross Energy Savings by Measure Type (kph)

Exhibit E-3. Verified Gross Coincident Demand Savings by Measure Type (kW)
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ExhibitE-4 presents asummary comparison of someof the key performance variables for thisprogram.
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Exhibit E-4. Impact Evaluation Summary
1'
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(Col

Arnuad Energy Savings (MWI1)

Lifetime Energy Savings (MWI1)

Realization Rate - Demand

Realization Rama - ..d Energy

Realization Rate - Lifetime Energy

Free Riamhip 1

Spillover

Na-To-Gross Ratio

Benefit/Cost Ratio (TRC)

100%

2.21

70%

0.74

NA

Decrease

Decrease

E.3 Net to Gross Analysis

The BOT program presents several challenges in determining a net-to-gross (NTG) ratio because the
implementation of energy efficiency measures that are based on operating procedures are often behavioral
changes and at the discretion and timing of each building operator." For example, a building operator
considers certain maintenance measures more important than others based on the needs of his building
and the existing maintenance schedule. Hence, to address the unique nature of this program, a free-
ridership value was calculated for each measle that was implemented at a specific site, and a program
level NTG ratio was developed by weighting the individual responses by the percentage of program
savings. To ascertain the NTG ratio on a measure basis, three questions were asked for each measure
implemented at a particular site and included:

Timing - definedas the effect of APS's effort on implementation time i3'€§il6d.

Quantity - defined as the effect of APS's effort on number of O&M measures.

Efficiency - defined as the effect of APS's effort on the decision to implement the energy
efficient measure.

As shown 'm Exhibit E-5, theNTGratio (based on tree-ridership only) varied by measure, from a low of
0.59 for compressed air leakage reduction to a high of 0.77 for operational and maintenance activities
undertaken for heating and cooling systems. When the weighting factor is applied to account for the
percentage of gross savings contributed by each measure type, the weighted program level NTG ratio is
0.70.

4 As notedpreviously, the limited sample of only 17 respondents indicates that the findingspresented in thisreport
may not be representativeof all program participants.
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Exhibit E-5. Free Ridership Results for the BOT Program and by Measure Type
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The current evaluation did not addressspillover in the calculation of a program NTG ratiobecause it was
determinedthat the relatively short time between thetraining and the surveywould not have allowed
significant time for the participants to haveconductedactivity that may reasonably beattributed as
spillover fromprogram training.

E.4 Cost-Benefit Analysis

Exhibit E-6 summarizes the results from the benefit-cost analysis. The net present value (NPV) of
benefits, the NPV of costs, and the benefit-cost ratio are shown.

Exhibit E-6: Benefit-Cost Analysis Summary

$304,664 = $409,156 =-$104,492 0.74Building Operator Training

The Building Operator Training Program yielded a benefit-cost ratio of 0.74, with a net present value of
benefits of -$104,492.

E.5 Process Evaluation

The process research indicates that, in general, program participants perceive that the program has
increased their capacity to do their jobs, increased their ability to assess energy efficiency opportunities at
their facilities, and increased awareness of other APS DSM programs. In addition, most participants
report that they have increased their knowledge with respect to the key learning objectives of the
trainings, and many indicate that they have taken some level of action to improve the operation of their
facilities as a result of the training. Participants also appear to be generally satisfied with die training they
have received through the courses and with the trainers and training process.

Program participation, however, hasbeen lower thanexpected. This, along with the relatively poor cost
effectivenessof the training as a stand alone program(discussed elsewhere), indicate that continuingthe
training as a stand adore program may not be the best use of DSM funds and that the trainingmay be
better deployed as part of APS' broader schedule of energytraining and education efforts.
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Virtually every aspect of program implementation, from course promotion, recruitment and enrollment of
students, recruitment of trainers, and the provision of space for the training is managed by the Electric
League of Arizona (ELA). Course trainers are responsible for the development and delivery of course
content, APS and the ELA appear to have limited influence on the course content. The level of interaction
between APS and the ELA appears to be limited to some promotional activities, administration of the
stipend to APS customers, and the provision of information regarding APS programs. The relationship
between the ELA and APS is also influenced by the Salt River Project (SRP) sponsorship of the ELA,
which limits APS' influence in the program. Should the training remain a stand alone program, the
program would benefit from a more collaborative relationship between the ELA and APS in which both
parties provide input to the development of course content and learning objectives and program
promotion is expanded and enhanced.

E.6 Recommendations

While program participants seem to be learning useful tools to help them manage and operate their
facilities, the benefit/cost analysis indicates that this effort may not be cost effective as a stand alone
program. As currently configured, this is a training and education program and assessing the level of
action taken by program participants to save energy can be a challenge, and the durability or persistence
of O&M changes over time can be difficult to track. In addition, the nature of the training program is
more closely aligned with other energy training and education activities that APS has underway than with
the resource acquisition incentive programs. For these reasons, the MER team recommends that APS
consider eliminating this program as a stand alone program, incorporate the training into the broader
schedule of training activities, and continue to offer subsidies to participants in order to encourage them
to take the training.

The findings and recommendations in this report are based on a relatively small sample of program
participants (17 total). If the program continues as a stand alone program, additional survey activities will
need to be conducted to achieve a representative sample of responses in order to accurately judge the
effects and impacts of the program.

Some recommendations for the training subsidy only approach are:

APS should continue to offer incentives to students. If possible, APS should work with the
Commission to eliminate the incentive cap and allow APS to provide a direct stipend directly to
customers. Funding levels appear to be about right based on participant responses, but APS may want
to conduct non-participant research to determine if the cost is a barrier for others. In addition, APS
may want to consider a tiered structure to offer the first participant in the course a higher incentive.

•

APS should consider future efforts to expand the training to other areas outside of Phoenix-perhaps
offering sadler specialized courses for facilities, such as in Yuma, that may have enough interested
students to bring trainers to their facility.

Provided there is enough interest, APS may want to consider holding a session specifically for
industrial customers since these customers may have unique saving opportunities.

APS should continue to support the current trainers, and assist them in makingsure that all trainers
present handouts to students at the beginning of the class. ELA or APS should also let trainers know
that they should in most cases, not use residential examples.

APS should take additional steps to encourage promotion of the APS programs and the courses. Since
KEMA is currently developing case studies of successful APS projects, they should provide these to
instructors, Speak with them to ensure that they are aware of the opportunities, and ask if the
instructors can weave the APS case studies into their presentations. APS may also want to explore the

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 6



0

9

\

I

option of holding the APS session to discuss program opportunities earlier in the course (rather than
on the last day). Importantly - an APS or KEMA representative should follow up with BOC
participants to make sure that they are aware of APS program opportunities and have a full
understanding of the programs available to their company.

Note that incorporating the training into other APS activities would nullmv the recommendations
below. The following conclusions and recommendations should be utilized if this type of training is
continued as a stand-alone program and continued on an ongoing basis.

Conduct additional research into the effects of the training on encouraging participants to adopt
energy-efficient O&M practices and other energy efficiency measures.

Conduct more interviews with a minimum of at least 13 additional participants, to reach a
minimum of 30 participants in total, on which to base further Impact Evaluations.

Research to identify whether participants in current training disseminated knowledge to
colleagues within their organizations that did not participate in the training.

Research into the persistence of changes in operational and behavioral changes resulting from
program training, and establishing the persistence of energy savings resulting from this training.

Establishing whether participants in the BOC/FMT training who have changed firms have
retained and disseminated knowledge gained during program training disseminated knowledge to
colleagues within their new organizations that did not participate in the training.

The influence of the BOT program in channeling projects involving the installation of new
equipment to other APS incentive programs, such as Solutions for Business.

Providing participants the ability to create reports for management that justify energy-efficiency
capital expenses intended to produce O&M savings.

Improving purchasing requirements by continuing to instruct participants in what to look for
when repairing or replacing equipment and how to calculate the payback of energy savings
associated with purchase options and then verifying the implementation by participants.

The overall process for the training is established and working reasonably well (e.g., instructors and
content are effective, and administration is worldng). Additionally, several students indicate that they are
more aware of energy efficiency opportunities because of the course.

While the ELA has been cooperative with MER activities for the most part, it is not clear that
their outlook on the BOT Program and their understanding of the objectives of the DSM
programs in general is fully in line with the APS view. This is in part due to the SRP's
sponsorship of the ELA. As such, the BOT training could benefit from a higher degree of
collaboration in which all parties provide input to the development of course content and learning
objectives, and program promotion is expanded and enhanced through cross-promotional efforts.
Currently, the ELA is responsible for program implementation and administers the process
through which APS customers receive a stipend. Our interviews indicate that the ELA takes
ownership of the program and, while ELA staff has been supportive of the evaluation efforts, it is
unclear that they will be receptive to suggestions regarding changes to course administration,
promotion, content, or learning objectives. Developing a working partnership with the ELA may

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation 7
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open the door for training enhancements that would benefit the ELA, program participants, and
APS customers.

The ELA application (or the APS subsidy form) should be amended to collect information about
the size of the facility, and the size of their conditioned space, so that the appropriate adjustments
can be made in terms of energy saving assumptions.

In order to increase participation in the training, APS would need to increase marketing and
promotional efforts for the BOC program. Some of the ELA's suggestions for ways that APS
could be more involved in the marketing of the courses include:

o
o
o
O

Promotion of the program to key accounts by Customer Service Representatives,
Distribution of ELA BOC and FMT course brochures at APS sites and technical events,
Promotion on bills, newsletters and other APS correspondences, and
Additional efforts to cross promote this program through other APS programs, such as the
Solutions for Business Program.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 8
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BACKGROUND AND EVALUATION OBJECTIVES

This report presents the results of the Measurement, Evaluation, and Research (MER) evaluation of the
APS Building Operator Training Program for the 2006 through 2007 calendar year program cycle.

1.1 Program Overview

The Building Operator Training program (BOT) provides subsidized training for building operators
(managers) and facility maintenance technicians on energy efficient building operating and maintenance
practices. Program training is provided through a cooperative effort with the Electric League of Arizona
(ELA) in support of their "Institute for Facility Management Education" program, which includes
industry expert training targeted to reach facility managers and building operators of medium to large
commercial and industrial facilities. The institute was developed in summer of 2003 by APS in
conjunction with the ELA.

Founded in 1960, the ELA is a state-wide, non-profit trade association supporting the electrical, HVACR
("heating, ventilation, air conditioning and refrigeration") and energy management industries through
education, publications, consumer referral services and utility trade ally programs. The ELA issues a
certificate of completion for participants that successfully complete Facility Maintenance Technician
training and Building Operator training.

1.2 Program Goals and Objectives

The APS DSM Program Portfolio Plan states that die Builder Operator Training Program's goals and
objectives are to help participants understand and implement the following concepts:

1. General utility rate concepts, like how they are billed for energy and demand, and how managing
or reducing their energy consumption through energy-efficiency measures and operational
practices can reduce their energy expenses.

Institute a preventative maintenance program in their facility, which includes written maintenance
logs that must be completed periodically. Include checks for efficient equipment operation (i.e.,
economizer/dampers for leaks, coil cleaning, air filter cleaning, system balancing, controls, etc.).

Lead how to perform an energy audit of their facility and identify savings opportunities, including
how to use the Department of Energy's motors and compressed air system software to evaluate
savings potential from improved systems.

4. Learn to create reports for management that justify energy-efficiency capital expenses intended to
produce O&M savings.

5. Improve purchasing requirements by knowing what to look for when repairing or replacing
equipment, and how to calculate the payback of energy savings associated with purchase options.

Provide a mechanism for channeling participation to other APS DSM programs.6.

7. The total program budget for 2005 through 2007 is $240,000 with total program cycle savings goals
of 0.64 MW and 4.91 Mwh.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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1.3 Program Participation to Date

As of December 31, 2007, the Building Operator Training (BOT) Program had a total of 84 course
participants who are also APS customers, including 32 participants in the Building Operator Certification
course, and 52 participants in the Facility Maintenance Training course.

1.4 MER Evaluation Methodology

The purpose of the evaluation is to determine the performance of the program and the overall savings that
resulted from the O&M measures installed. Although the savings are the objective measurement of the
program success, the process used to achieve the savings needs to be evaluated also. The following
Primary Research Objectives (PRO) have been selected in order to assess the program.

1 .

2 .

3 .

4 .

5 .

Effectiveness of program design and processes

Effectiveness of program education efforts

Effectiveness of the program marketing efforts

Participant experience and satisfaction with the program course material and training services

Energy and demand impacts of the program

Accordingly the following KeV Performance Indicators (KPI) are the way by which program progress is
measured and progress towards achieving the primary research objectives is evaluated.

1. Degree to which program objectives are served by energy content of course curricula

2. Participant satisfaction with the course trainer/program training material

3. Perceptions of the effectiveness of program training (e.g., changes in levels of energy efficiency
based on course content)

4. Effectiveness of program promotional efforts based on enrollment

5. Changes in operational practices undertaken by trainees after training

6. Installation of energy efficient capital equipment resulting from program training

7. Persistence of behavioral changes resulting from program training

8. Coincident and non-coincident demand savings and energy savings produced by the program

9. The program TRC

The MER evaluation includes two key components, a process evaluation and an impact evaluation. The
results of the evaluation are discussed in the following sections of the report.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation



IMPACT EVALUATION

The impact evaluation is primarily a quantitative assessment designed to evaluate the impacts of the
program, including:

Gross and net demand and energy savings achievements including a review of energy savings and
cost-benefit assumptions used during program planning.

An analysis of program attribution and net-to-gross effects including the influence of free-
ridership.

An analysis of the cost-effectiveness of the program using the Total Resource Cost (TRC) test as
the measure of cost effectiveness.

The major research tasks for the impact evaluation effort are stated in Exhibit 2-1 .

Exhibit 2-1. Building Operator Training Task and Data Collection Summary

" L !?lmufneri §umb4m~ 4>f
CompletesHe/ntiiin gwtivities Timfngfof 88cM

Task 8:Comprehensive impact focused review of
program documentation All Beginning 4m quarter 2006 /

periodic throughout evaluation

Task9:Complete onsite verifications and field
measurements ofoperationad and maintenance
practices and any new energy related installations

TBD depending on
actions taken by

trainees as determined
through process

evaluation surveys

Onsite inspections not initiated.
Telephone surveys were
administered dining the 48' qtr
2007 and let qtr 2008 to
participants in the BOT and FMT
training courses to identify and
quantify program impacts.

Task 10:Calculate gross and adjusted gross
savings NA 2nd quarter 2008

Task11:Calculate net-to-gross ratio, program net
savings and benefit/cost model

NA 2"" quarter 2008

The major research tasks for the impact evaluation effort are stated below. The BOT research plan
provides a detailed description of each task.

2.1 Engineering Analysis

2.1.1 Data Resources

As discussed in Section 1, the process evaluation conducted post training interviews (6-12 months) with
23 Fall 2006 and Spring 2007 course participants (9 from the BOC course and 13 from the FMT course)
in November 2007. During these interviews a series of questions were asked that probed whether
participants had undertaken any energy efficiency activities after the training that could be attributed to
the BOT/FMT course content. Process survey respondents who indicated that they had taken energy
efficiency measures as a result of the BOT training were later surveyed during the impact evaluation to
understand what measure had been implemented and to obtain data to calculate impacts and free-ridership

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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values. A total of 17 of the 23 persons who participated in the process survey were later contacted as part
of the impact evaluation survey. Calculations used to assess energy impacts were based on survey
answers and the following secondary sources:

The Commercial End Use Surveys (CEUS ) provided percentage energy use breakdown by end
use for types of commercial building represented by program participants.

• End Use Data Acquisition Project (EUDAP) provided end use energy use, peak demand and
coincident factors.

• Program materials for the BOC and FMT courses, including secondary sources used during
courses such as:

o Motor Master, and

o Compressed Air Master.

2.1.2 Program Participation Summary

Exhibit 2-2 and Exhibit 2-3 show the total number of O&M actions reported by the 17 surveyed, by
measure type, for the BOC and FMT courses. These Exhibits also show the footage impacted as described
by the survey respondents, and the total estimated area impacted based on an extrapolation of the survey
responsesto the population of 84 program participants. For the purposes of this evaluation, we considered
that one installation is the implementation of a measure in a particular sites. The facility area impacted by
each measure type was multiplied by expected energy savings per square foot identified by the data
resources noted previously, to estimate program savings by measure type. Several observations can be
made when comparing this data to program planning documents,

Program planning assumed that the program trainees would operate an average of two facilities
with approndmately 48,000 sq. ft. per facility, or about 96,000 sq. ft. of facility space being
represented by each program participant. According to the survey of participants the average size
of building being operated by program trainees is approximately 200,000 sq. ft.

Program planning assumed approximately 11.6 million sq. ft. of facility per year would be
impacted by the program, or roughly 35 million sq. ft. over the 3 year program cycle, beginning
in 2005. From due previous discussion, the program is estimated to have impacted about 8.4
million sq. it. of unique facilities annually, or about 17 million sq. ft. between 2006 and 2007
There were no program activities in 2005 that are likely to have resulted in any energy savings
However, many of the course participants surveyed indicated that they had installed multiple
measures at their facilities after program training. The cumulative area impacted by each unique
measure installation is considerably higher, as indicated in Exhibit 2-2 and Exhibit 2-3. The total
square footage impacted from measures installed by our combined sample of 17 survey
respondents was 7.8 million sq. it When extrapolated to the population of APS costumers who
participated on program training, it is estimated that the program influenced the installation of
measures at approndmately 38.7 million square foot of facility total

California Commercial End-Use Survey, Iron, March 2006. CEC report number 400-2006-005
Square footage impacted is total square footage of sites where each measure was installed. Hence if multiple

installations were installed in one site, they are counted multiple times

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 12



Exhibit 2-2. Building Operator Certification Installation Activity and Area Impact
Summary

RerforMed .maintehariceon cooling equipment 7~ "1 566_833~. : 77742.000 41%

PerforMed MOtor "tenéhéé 3: ¥f;4l5.=2l2 :2.0511636 11%

PerforMed maintenanCe on air compressors 260.667 ;1.288.000

Exhibit 2-3. Facility Maintenance Training Installation Activity and Area Impact
Summary

PerfOrMed inaintenaifée On cooling equipment 926.758 4.579.273 23%

Performed Motor MaintenanCe 787.667 892.000 20%

Performed maintenance on eireOllipfesgois 017.424 5.027;273 25%

2.1.3 Development of Analytic Databases and Models

The impact analysis focused on assessing the energy savings from 65 key types of operational and
maintenance measures referenced with the program courses. Each O&M measure and the savings analysis
is described briefly below

Cooling and Heating Equipment

For maintenance based measures, if respondent indicated that they implemented measure on both 2006 and 2007
both years are counted in participation summary tables

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 13
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The first step in determining energy and demand savings associated with operational adjustments and
maintenance of cooling and heating equipment was to determine annual cooling and heating energy use,
and peak demand for a facility. Interviewees were asked about facility energy usage and this data was
supplemented with EUDAP data to get end use energy use per unit area for the appropriate building type
(e.g., smalVlarge office, industrial, warehouse, hospitals, etc). This data was combined with MER team
engineering methodologies to determine the maximum annual savings potential based on the types of
activities being promoted by the program, including:

Based on this analysis, the maximum achievable savings from maintenance and operation of cooling and
heating equipment was 5%. A set of weighting factors were assigned to each survey interviewee response
based on the rigor and frequency of their activities and used to adjust the maximum savings potential for
each project discussed during the interview. Exhibit 2-4 summarizes the weighting factors used in the
analysis.

Exhibit 2-4. Weighting Factors Applied to Cooling and Heating Equipment Savings
Potential Based Rigor and Frequency of Operational Adjustments and Maintenance
Activity

3. Moderately Rigorous

1. Very Rigorous

>

Changes to controls regimes

Adjustments to outside air control, air flowsand balances, andcentralplant operation

Changes to operating schedules

0.375

0.25

0.5

.25

4. Greater than once a year 0.125

Air handler Seals/gaskets

Similar to cooling andheatingequipment, interviewees wereasked about facility energy usage and this
data was supplemented withEUDAP data to get end use energy use per unit area for appropriate building
type.This data was combined with MER team engineeringmethodologies to determine the maximum
annual savingspotentialbased on the types ofactivitiesbeing promoted by the program, including:

Shading of air handler systems

D uc t  I reduc t ion to both condi t ioned and uncondit ioned spaces

BOT training material states that proper air sealing and reduction of duct leakage can reduce HVAC use
by up to 11% for ducts in unconditioned space. A conservative value of 5 % was chosen as the maximum
potential savings value from theseO&M actions. The same weighting factors in Exhibit 2-4were assigned

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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to each survey interviewee based on the rigor and frequency of their activities and used to adjust the
maximum savings potential for each project air distribution project discussed during the interview.

Motor Maintenance

The total energy use attributable to motors was first determined. This was accomplished by asldng the
interviewees what size motors they operated. If they did not have accurate size information, a size range
was requested and a specific motor size was assigned using actual market sales data. Annual energy
consumption for a motor can be calculated as the product of the following factors:

Motor horsepower times the kW conversion factor of 0.746 kw/hp

Annual run-time hours

Motor loading factors

Number 1 divided by motor efiiciencyw

A value of 0.25 %11 of estimated annual motor energy usage was used to establish the mwdmum potential
for savings assuming that the following motor maintenance practices were implemented:

Periodic inspection

Lubrication, vibration, ventilation and presence of dirt or other contaminants

Alignment of motor and load

Inspecting belts, sheaves, couplings and tightness of hold-down bolts

•

The same weighting factors in Exhibit 2-4 were assigned to each survey interviewee based on the rigor
and frequency of their activities and used to adjust the maximum savings potential for each motor
maintenance project discussed during the interview.

Air Compressor Leak Reduction

Survey respondents were asked about air compressor leak reduction activities,
calculated as a function of the following factors:

and savings were

Compressed Air System Size

System Operating Pressure

Compressor Efficiency

s Operating hours for motors were obtained from the Green Motors Practices Group's July 2007 submittal to the
Northwest Power and Conservation Council's Regional Technical Form.

9 Motor loading factor is the percentage of total operation hours that a motor runs on full load. Motor loading factor
was assumed to be 0.68. Source: "Quality Motor Rewinding an Energy Efficiency Measure." See RTP submittal
from previous footnote.

10 For each motor size, efficiency figures are averaged across the values for three RPM levels as well as both open
and drip-proof motors. Base efficiency assumptions were for efficiencies of federal standard (EPAct) efficiency
motors. NEMA PremiurnTm efficiencies were obtained from CEE.

11 Adocument publishedby Xcel Energy and Esource "Motor Systems Maintenance: A Best Practice Approach "
states that unto 10 % of annual motor energy use can be saved due to proper maintenance in extreme cases. To be
conservative and using best engineering judgment, Summit Blue chose a figure of 2 %.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 15
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•

•

•

Hole Diameter

Number of Holes Repaired

Total leakage

Maintenance fAir Compressors

The method of estimating savings for Air Compressor Maintenance was the similar to that used for motor
maintenance. First energy consumptions estimates were made for compressors present in the facility. The
formula used to calculate annual energy usage was the same as that for motors (mentioned above). As
with motor maintenance, a figure of 0.25 % was used as the maximum potential for annual savings due to
maintenance of air compressors assuming regular maintenance was completed that consists of the motor
maintenance discussed previously, and also included,

Cleaning air filters

Changing oil of the compressors

Regularly drain air reservoirs to remove any water/moisture build up

The same weighting factors in Exhibit 2-4 were assigned to each survey interviewee based on the rigor
and frequency of their activities and used to adjust the maximum savings potential.

2.2 Benefit-Cost Analysis Methodology

The total resource cost (TRC) test, as defined by the California Standard Practice Manual12, was used to
complete the benefit-cost analysis of the BOT. The total resource cost test includes both the participants'
and utility's costs and compares the demand-side management program to other utility resource options.
The equations that make up the total resource cost test are shown in Exhibit 2-5 .

12 California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002.
Available at http://drrc.Ibl.gov/pubs/CA-SPManual-7-02.pdi
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TOtAL RESOURCE Cost TEST: EQUAr1ONS

BCRtm = Be, / CM

Bn-8 = Sum / (1+d)'*(t- 1

c., = Sum {(ac, + pen + UIQ) / (1+<1)"(t-.)i

Where'
BcRt,c = the Total Resource Cost Test benefit/cost ratio
UAC1 = Utility avoided supply costs in year t of demand and energy impacts
valued at marginal costs; net of free riders
UQ = Utility program administration costs in year t excluding incentives
PCN¢ = participant costs in year t including installation costs, ongoing O8cM
costs and equipment removal costs, net of Her riders
UIC; = utility increased supply costs in year t. Applies to increase in gas supply
cost increase in space heating due to lighting efficiency improvements
d = discount rate
t= year

UAC¢ = kW x PVd + kph x PV¢

UAQ = kW x mc., + kph X MCe

Where:
PVd = present value of demand avoided cost
PV¢ = present value of energy avoided cost
MCd = marginal cost of demand
MC¢ = marginal cost of energy

n

Exhibit 2-5. Summary of Total Resource Cost Test Equation and Definitions

The project team used the following benefits and costs to complete the total resource cost test for the APS
Consumer Products Program.

2.2.1 Program Benefits

The benefits used in the benefit/cost analysis are the demand and energy savings benefits at the generator
valued at APS' avoided energy and capacity costs. The benefits are those that are directly attributed to the
influence of the program, Le., they are net of free ridership and spillover effects. The energy and demand
savings estimates are derived from verified gross energy and coincident pedc demand savings values. The
benefits take into consideration a transmission and loss factor of 9.8%, supplied by APS, and a net-to-
gross ratio of 70%, based on the net-to-gross analysis completed by the project team.

2.2.2 Program Costs and Incremental Measure Costs

The costs required by the Total Resource Cost test include both program operating costs, and the costs
paid by customers to install the energy measures. Exhibit 2-6 provides the program administration costs.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 17
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Exhibit 2-6. BOT Program Operating Costs

Measure costs were obtained from multiple sources, including:

Exhibit 2-7 provides a summary of maintenance measure total incremental cost assumptions for the types
of measures implemented through the program.

49k

#Fm

cooling equipments

Rerfonned .marten Ce on

eqmpm

Exhibit 2-7. Summary of Maintenance Measure Total Incremental Cost Assumptions

compressors

€3'<

Performed maintenance on

Performed motor maintenance

Performed maintenance on air

:

e r a

Colorado State University Industrial Assessment Center Report C00564 - 2005 provided cost
data for Air Compressor Leakage and Repair activity.

Thesurveyof17 program participants previously discussed; and

SummitBlue Consulting Analysis (MAS) sheets;

$1,020

$25302

$5,824

$15,442

$4,925

Rx "

?:

$ 23,287

$ 10,930

$4,360

$1 ,578

$17,744

$5,945

s 19.585

<811,112

$ 1

$87,677

$29,373

$53

2.2.3 Benefit - Cost Analysis Assumptions

The following assumptions were used to complete the benefit-cost analysis.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 18



Q

4°

Ejective useful IW:EUL posed a significant problem in assessing the net present value of
program savings for several reasons. First, the activity influenced by the program is maintenance
oriented, and there is very little information on effective useful life for these activities. It was
assumed that, in most cases, savings from maintenance activities would be ongoing but so would
require continuous activity over time. Secondly, the training initiated by the program was
oriented towards educating individuals, and it is uncertain whether the benefits of the training
would be disseminated beyond the program participants to their broader organization. For this
reason, it is uncertain that the institutional memory for the training would go beyond the
individual participant. For these reasons, it was decided that measures would be in place as long
as the original trainee was present, but would not persist beyond the time that an individual would
be expected to remain in that job position. As such, the MER team used job turnover 13 as the
expected duration of savings for measures installed as a result of program training. Based on U.S.
Department of Labor Bureau of Labor data, the MER team selected 5 years as a reasonable time
that trainees will remain in their positions, and hence the used 5 years as the EUL for all measures
installed.

Length of analysis: The analysis was completed for 2006 through 2013, based on the effective
useful life for installations in 2007.

Discount rate: A discount rate of 8.42%, firm the avoidedenergy and demand forecast provided
by APS, was used for the analysis.

Avoided cost of energy: APS provided the avoidedcost data from their avoided energy and
demand forecast. Because the forecast covered 2007 through 2026 and the benefit-cost analysis
began in 2005, Summit Blue Consulting used the 2007 values for the years 2006 and 2005.14 For
all the other years, cost given in the forecast was used.

2.3 Impact Research Gross Savings Results

The estimated gross energy (kph) and demand (kW) savings results are presented in this Exhibit 2-8,
Exhibit 2-9, and Exhibit 2-10. These exhibits present the gross estimated demand and energy savings by
maintenance activity measure type for the sample of 17 survey respondents, and the estimated impact
from the entire population of 84 program participants" . The population results are extrapolated from the
sample of 17 program participants interviewed, and represent the estimated impact for all 32 BOC and 52
FMT class participants during the 2006 .- 2007 program cycle. Performance of maintenance on cooling
equipment was the only measure for which demand savings were considered feasible. Both energy and
demand savings presented in these Exhibits are at the customer meter, and are unadjusted for net-to-gross
effects. In reviewing the savings results, it is helpful to refer to the following definitions and presentation
formats:

Estimated gross annual energy savingsare annual energy savings (kph and terms) that have
been estimated by the MER evaluation activities. These are also gross savings at the customer
meter that have not been adjusted for net-to-gross effects.

is U.S. Department of Labor Bureau of Labor Statistics, Job Openings and Labor Turnover Summary, June 10, 2008

14 The use of 2007 avoided cost values for the 2006 and 2005 program years was discussed with and approved by
Aps.

15 This represents a confidence/precision of approidmately 80%/ 15% using either the Sample Mean or Proportion
approach for samples that represent a fraction of the population greater than 10%.
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Estimated gross non-coincident demand savings are demand savings that have been estimated
by the MER evaluation activities. These are also gross savings at the customer meter that have
not been adjusted for net-to-gross effects or coincidence with APS system peak.

Estimated net coincident demand savings are the net estimated demand savings at the APS
generator. These values are the estimated gross coincident demand savings adjusted for net-to-
gross effects and line loss factors. The net-to-gross analysis is discussed in the following section.
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Exhibit 2-8. Estimated Gross Energy Savings by Measure Type (kph)

Aanunud
Elntrgy
Savings
ikW¥J1)

Lifetime
Men
Savings
(kW"i1)

448

¢;am11'¢1394
Performed maintenance on cooling equipment

Performed maintenance on heeding equipment

Performed motor maintenance

Performed Dr compressor in( reduction

Performed maintenance on air compressors

Total

W

917.808 4.589.040

39_548 197.771

435.122 2.175.611

223.750 1.118,750

97.910 489.550

1.714.138 8,510,692

54%
2%
25%
13%
6%

100%

Exhibit 2-9. Estimated Gross Non-Coincident Demand Savings by Measure Type
(kW)

Be

*>&;-z
u

*it.

8 0 4 ; 4,§""
'Csineifiexgt >

Dmnquand'
Savings,.(kW)u r ea

Performed maintenance on cooling equipment

Performed mainguance on heating equipment

Performed motor maintenance

PeIfoznied air coganpiessor leak reduction

Performed maintenance on air compressors

Total

~»vgpw;g»¢=~ w

231

0

0

o

231

% of Total

100%

0%

0%

0%

0%

100%

Exhibit 2-10. Estimated Gross Coincident Demand Savings by Measure Type (kW)

Coincident
demand

Savings (KW)
a

219

0

Measure Type

Performed maintenance on cooling equipment

Performed maintenance on heating equipment

Performed motor maintenance

Performed; air compressor leak reduction

Performed maintenance on air compressors

Total

0

219

% of Total

100%

3%

0%

0%

0%

100%
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z.4 Net to Gross Analysis

2.4.1 net to Gross Analysis Overview

The BOT program presents several challenges in determining a net-to-gross (NTG) ratio because the
implementation of energy efficient measures that are based on operating procedures are often times
behavioral changes and at the discretion and timing of each building operator. For example, a building
operator considers certain maintenance measures more important than others based on the needs of his
building and the e>dsting maintenance schedule. Hence, to address the unique nature of this program, a
free-ridership value was calculated for each measure that was installed at a specific site, and a program
level NTG ratio was developed by weighting the individual responses by the percentage of program
savings The following sections further discusses the questions used to ascertain free-ridership, the
weighting methodologies employed, and the NTG results.

The current evaluation did not address spillover in the calculation of a program NTG ratio because it was
determined that the relatively short time between the training and the survey would not have allowed
significant time for the participants to have conducted activity that may reasonably be attributed as
spillover from program training. However, it is recommended that several spillover topics be addressed in
future MER research, including,

Research to identify whether participants in current training disseminated knowledge to colleagues
within their organizations that did not participate in the training.

Whether participants in the BOT/FMT training who have changed firms have retained and
disseminated knowledge gained during program training disseminated knowledge to colleagues
within their new organizations that did not participate in the training.

The influence of the BOT program in contributing to the installation of new equipment that was
represented through other APS incentive programs, such as Solutions for Business. During the course of
telephone surveys of program participants conducted for this impact research, a number of respondents
indicated that they had installed more efficient equipment, in part, as a result of program training. Exhibit
2-11 and Exhibit 2-12 provide summary of the number of efficient equipment installations indicated by
Building Operator Training and Facility Maintenance Training participants who responded to the MER
research survey, by measure type and year, and the amount of facility square footage impacted by these
installations. This research should be constructed in a way to determine if BOT type programs are
effective channels (referral mechanisms) for identifying and delivering cost effective equipment
replacements to direct incentive programs. Note that Exhibit 2-11 and Exhibit 2-12 are only for the
sample of 17 course participants interviewed, and are not extrapolated for the broader population of 84
total BOT program course attendees.
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Exhibit 2-11: Number of Efficient Equipment Installations Indicated by Building
Operator Certification Participant Survey Respondents, by Measure Type and Year

Performed maintenance on cool'lng equipment

'erf3 Ce on hwmlxg equips

Performed motor maintenance

Perfcmnuled air car :ser leak reduction

Performed maintenance on air compressors

"oral Installations

7

5

3

2

2

38% 1,566,833

29% .

17% 415,212

8%

8% 260,667

100% 3,809,546

260,667

41%

34%

11%

o

7%

100%

/

Exhibit 2-12: Number of Efficient Equipment Installations Indicated by Facility
Maintenance Training Participant Survey Respondents, by Measure Type and Year

Performed maintenance on cooling equipment

_tip rent
,y

Performed maintenance on heat

Performed motor maintenance

Performed air compressor leak reduction

Performed maintenance on air compressors

Total r

I

6

7

5

2

6

26

23%

27%

20%

5%

25%

24% 926,758
27% 1,079,242
18% 787,667
6% 214,303

24% 1,017,424

100% 4,025,394 100%

2.4.2 Free Rider Survey Questions

To ascertain the NTG ratio on a measure basis, three questions were asked for each measure installed at a
particular site and included:

Timing - defined as the effect of APS's effort on installation time period.

Quantity - defined as the effect of APS's effort on number of measures installed.

Efficiency - defined as the effect of APS's effort on the decision to install the energy efficient
measure.

The questions used in the survey are listed below. It should be noted that it was made clear to all survey
participants that these questions only relate to theBOT program.

Timing
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Without the APS program and incentive would you have installed the new measure...(Read list)

1 A year or more earlier than you did

2 Within a year of the time you did

3 More than a year later [FR=0%]

4 Never [FR=0%]

5 (Don't know)

6 At the same time

Ouantilv

Without the APS program and incentive how likely is it that you would have installed the same quantity
of New measures?

1 Definitely would have installed same amount

2 Probably would have installed same amount

3 Probably would have installed less new lighting

4 Definitely would have installed less new lighting

5 (Don't know)

Efi'iciencv

Without the APS program and incentive, how likely is it that the measures implemented would have been
as efficient as the measure you implemented through the program. Would you say it would have been...

l Definitely as efficient

2 Probably as efficient

3 Probably not as efficient

4 Definitely not as efficient

5 (Don't know)

2.4.3 Free Ridership Analysis Overview

As described earlier, the free ridership analysis was done on a measure basis. For all respondents that
answered NTG questions, free ridership and NTG ratio were calculated. An average NTG ratio was
calculated for the measure using these steps:

NTG was calculated for each individual measure installed in a particular site. This was done
using the answers given by the respondents.

2. Using this, a Measure NTG was calculated using Gross kph savings as a weighting factor. This
measure NTG ratio was applied to all the measures that we did not have sufficient information
for.

3. An overall program NTG ratio was calculated using measure NTG and percentage contribution to
savings.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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As shown in Exhibit 2-13, the NTG ratio (based on he-ridership only) varied by measure, form a low of

0.59 for compressed air leakage reduction to a high of 0.77 for operational and maintenance activities

undertaken for heat°mg and cooling systems. When the weighting factor is applied to account for the
percentage of gross savings contributed by each measure type, the weighted program level NTG ratio is

2.4.4

Exhibit 2-13: Free Ridership Results by Measure Type

wolinS equiptnéiit

édmotoi' Q Ce

Free Ridership Results

53%

25%

PerfOrmed mainteNance on air cgimpressors

A NTG ratio of 0.70 implies that 70% of the activities that training participants had undertaken to save

energy after receivingBOT program training canbe attributed to the effects of the program. In summary

this estimate is based on interviews with 17 out of 23 total participants in the BOT and FMT courses, and

reflects responses to questions that were based on maintenance and operatingprocedures topics presented

in the various courses and reflected in course material

Cost Benefit Analysis Results

This section of the report presents the results of the benefit-cost analysis of the program. As stated above
the benefit-cost analysis relied on the Total Resource Cost test as defined by the California Standard
Practice Manual '°. Exhibit 2-14 summarizes the results from the benefit-cost analysis. The net present
value (NPV) of benefits, the NPV of costs, and the benefit-cost ratio are shown

Exhibit 2-14 Benefit-Cost Analysis Summary

Building Operator Training $304,664 $409,156 $104,492

The Building Operator Training Program yielded a benefit-cost ratio of 0.74, with a net present value of
benefits of -$104.492

Exhibit 2-15 presents a summary comparison of some of the key performance variables for this program
In comparing select values from the DSM Semi Annual Report Values, while the annual demand (MW)

California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002
Available at http://drrc.lbl.gov/pubs/CA-SPManual-7-02.pd£
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and energy (Mph) savings have exceeded the reported values, this analysis has revised upward the
program costs and incremental measure costs. In comparing this analysis to select program planning
assumptions, this analysis has reduced the effective useful life of measure installed from 15 years to 5
years, and also reduced net-to-gross from 1.00 to 0.70. These revisions have significantly reduced the
value of net benefits and are largely responsible for the decrease in TRC from a reported value of 2.21 to
an evaluation value of 0.74. It should also be noted that the original negative benefits are likely due to the
fact that the BOT and FMT programs has a total of 84 participants that the MER team could identify as
APS customers, while the original program planning assumptions indicated that a total of 122 APS
customers would participate in the training. As such, the lower number of participants was not sufficient
to offset fixed programs costs, resulting in a negative net benefits value.

Exhibit 2-15: Impact Evaluation Summary

N1:1n1:;eg:x:>i?'B

Effective Useful Life

858;

Realization Rate- Demand

Realization Rate - Lifetime Energy

M161 am)~:?». ,, 4

w!

¢,

Savings <mwh)

w

#
1

, 4.

»¢41¢.¢.

NA

NA

598

Bl.

15

I
g

/2 >

348%

0240. n et

105%

l 882

u .

1 + O

D 119388

IncreaSe

.......

NA

NA

N

/ .

BeneiitlCost Ratio (TRC) 221 0.74, Decrease
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PROCESS EVALUATION

The process evaluation provides feedback on a wide range of topics and program activities, with the
ultimate goal of identifying opportunities to improve the function of program processes. The function of
the program and the program's influence on various market actors was assessed through the use of both
quantitative metrics and qualitative statements to measure the program Key Performance Indicator (KPI)
For example, quantitative metrics included items such as the number of program participants, or the
verified energy savings that are attributable to training impacts on participants. Qualitative statements
included, for example, an interpretation of the quality and extent of energy issues presented in course
training material, or open ended responses from trainees on the effectiveness of course trainers

Methodology

It should be noted that the findings from this research are qualitative in nature. They are based on

Mid-term and end of course evaluation forms that participants completed. Evaluations forms
were distributed to students in the Fall 2007 BOC lighting, HVAC and airflow courses as well as
at the end of their BOC training. Evaluation fonts were also distributed to Fall 2007 FMT
students half way through the Electrical and HVAC culTiculum courses as well as at the end of
each course. The MER team evaluated these courses due to their energy efficiency content

2. Interviews with nine participants in the Fall Building Operator Certification Program who
received tuition subsidy from APS in February 2007

3. Interviews with the four trainers in Exhibit 3-1 . conducted in December 2006

4. Post training ̀ u1terviews (6-12 months) with 23 Fall 2006 and Spring 2007 course participants (9
from the BOC course and 13 from the FMT course) in November 2007. A listing of interviewees
is provided in Exhibit 3-2

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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Exhibit 3-1. Trainers Interviewed and Respective Courses

Exhibit 3-2. Interviewed Participants

*A Isa interviewed _ (FME109-Indoor Air Quality), but he indicated that his BOC course focused on
indoor air quality and mold and did not containcontent specific to energy efficiency. We did not interview
trainers of courses on Electrical Codes and Safety, Power Systems, and Power Quality since these did not appear
to be as relevant to energy efficient actions and measures.
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BOC Siiring 2007

BOC Fall 2006

BOC Fall 2006

BOC Fall zod6

BOC Fall2006

BOC Fall 2006

FMT spnng2007
FMT. all 2006
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FMT Fall 2006

FMT Fall 2006
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1=IvIT* Spring 2007
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FMT Fall 2006

FMT Spi"il'lg 2007

FMT Fall 2006
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3.2 Process Research Results by Primary Research Objective

The following Primal/ Research Objectives (PRO) were selected to assess the Building Operator
Training program:

Primary Research Objectives (PRO)

l. Effectiveness of program design and processes

2. Effectiveness of program education efforts

3. Effectiveness of the program marketing efforts

4. Participant experience and satisfaction with the program course material and training services

Key performance indicators selected to measure performance with respect to the research objectives
outlined above include:

Kev Performance Indicators (KPI)

Degree to which program objectives are served by energy content of course cum'cula.

Participant satisfaction with the course trainer/program training material

3. Perceptions of the effectiveness of program training (e.g. changes in levels of energy efficiency based
on course content)

4. Effectiveness of program promotional efforts based on enrollment

The process research findings are presented below by Primary Research Objective. For each Primary
Research Objective results are presented by each of the Key Performance Indicators and Other
Performance Indicators defined in the program research plan.

3.2.1 Effectiveness of program design and processes

Key Performance Indicators

Degree to which program trainIng objectives aresen/ed by course content

Based on survey data gathered from course participants, the training objectives specified for the Building
Operator Training Program as described above appear to be addressed through the course content.

Objectives and content differ between the two courses because of the target audiences. The BOC course
typically caters to supervisors with a high entry level of knowledge and helps them better understand their
facilities and take the next steps. The FMT course content is geared towards entry level facility staff and
mainly targets smdents who do not have a sophisticated background in these topics, and the instructors
need to bring them up to speed and get them ready for the next level. The trainers indicate that the FMT
course is designed to be more practical, to generate motivational energy, and spark curiosity. "What we 're
trying to accomplish (i.e., help with vocabulary and understand basic technology), requires a lot ofejfort
by students. " The difference between the two audiences is further discussed in Section 3.2.3.

Immediately following the conclusion of the Fall 2007 Building Operator Certificate (BOC) and Facility
Management Technician (FMT) training courses we asked course participants to rate their level of

2.

1.
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agreement with statements regarding changes in knowledge with respect to specific learning objectives
for the courses. Exhibit 3.3 below shows the percent of participants that indicate they agree (rating an 8, 9
or 10) that they have increased their understanding of and ability to implement the practices included in
the course content and specified as learning objectives for the program.

Exhibi t  3-3:  As a Result  of  the Training. . .

48 ' Percentage
Percentage

Agreement
(rating >7>

BOC (u=11)

100%

Agreement
(rating >7)

FMT

91%

100%

91%

73%

64%

(I¥'="145)"
64% (n=14)

69% (n=13)

80% (n=1s)

94%

93% (n=15)

93% (n=l5)

91% 100%

90% (n=10) 58% (n=12)

82% 45% (n-l1)

91% 50% (n-10}

100% 100%

Learning Gbjective

Shave or will be able to save energy or reduce energydemandat my facility

I have or will be able to save my facility money

Shave or will be able to enhance the comfort of the facilities occupants

I have increased my knowledge of equipment operation or replacement

I have had or anticipate having more productive interactions with contractors

Shave increased my understanding of utility rates and billing practices

Shave increased my knowledge of how I can use energy-efficiency measures and
operational practices to reduce energy expenses

Shave undertaken or recommended a preventative maintenance program including
written logs and checks for efficient equipment operation

Shave or will be able to perform an energy audit including the use of Dept. of
Energy software

I have or will be able tocreate reports for management that justify energy~
efficiency capital expenses intended to produce O&M savings

I have increased my lmowledge of what to look for when repairing or replacing
equipment

I have increased my knowledge of how to calculate the payback of energy savings
associated with purchase options

I am more aware of the available APS DSM programs

64%

91%

81%

67% (n-15)

All BOC students feel they now have the knowledge to reduce energy use and demand at their facility,
enhance the comfort of their facilities occupants and make better decisions when looking to repair or
replace equipment as a result of their participation in the class. A majority of BOC students (90%) and
58% of FMT students have instituted a preventive maintenance program while 82% of BOC students and
45% of FMT students feel they are better prepared to identify energy savings opportunities based on the
knowledge gained through participation in the training.

It should be noted that according to staff at the Electric League of Arizona (ELA) some of the detailed
goals and learning objectives specified for the program may not be completely addressed through course
content. For example, ELA stair suggested that, from their perspective, the program training does not

7 \Vhile 20 participants received the end of training evaluation form, four of them did not answer the questions on
the back page. The n's in individual rows shows the number of responses given for that question. N/A responses
were removed.

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation 30



.4

provide participants with the specific examples o12 or walk participants through the steps required to
conduct an energy audit. Rather, ELA indicted that through course participation, students should be more
aware of what an energy audit should cover, not necessarily how to complete the audit themselves.

In addition to the experience of its target audience, the FMT course is different from the BOC course 'm
that it is composed of two primary curriculums: one HVAC and one electrical. The HVAC training
includes a comprehensive review of HVAC theory, examination of systems, and troubleshooting
techniques; the electrical training includes electrical fundamentals, and operation and maintenance
techniques.

The course focuses on motors and lighting because they are large users of electricity. Students are
encouraged to:

Ask to see electric bill and ask questions
Purchase energy efficient motors
Purchase energy efficient lighting
Learn about improving facility controls and reducing energy usage by shutting equipment off
when not needed

The electrical course focuses on utility rates (such as the concept of energy and demand), discusses
electrical concepts, but it does not focus on actual maintenance procedures. The electrical trainer stated
that the course is more conceptual. While they do calculations on energy efficient motors, they do not talk
specifically about audits or channeling into other programs.

The ELA mentioned that it would be nice for the FMT course to have more hands on displays and
presentations, but since they do not have an on-site lab, this is a sometimes difficult to do. However, the
materials provided are created for people already in the industry (i.e., not still in school) and do allow the
students to go back to their own facilities and perform what they have learned.

Since the FMT courses focus on more basic topics than the BOC courses it is not surprising that fewer
FMT participants feel they are knowledgeable enough to make changes or implement plans (Exhibit 3.3).
However many (93%) have increased their understanding of utility rates and billing practices since this is
a topic that is covered in the training.

Other performance indicators

5al7'sfad/on with the trainIng process

Virtually every aspect of the implementation of the BOC and FMT training courses, from course
promotion, recruitment and enrollment of students, recruitment of trainers, and the provision of space for
the training is managed by the ELA. The ELA claims that it is dedicated to selection of the most qualified
trainers to teach each of the course offerings. Presently, ELA is happy with the quality of insmctors now

on board and plans only small changes to future offerings.

The trainers are experienced, skilled educators (e.g., Arizona Education Chair for the Illuminating
Engineers of America, an internationally known power quality instructor) and the ELA expressed that
dry have a low turnover of insmctors (some of instructors have been running training sessions for ELA
for ten years).
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The ELA is also happy with the course curriculum. While the ELA provides students with a few general
reference books, the main content is developed and provided by each instructor in the form of handouts.
These handouts seem to work well since each instructor can tailor them to his students in terms of the
baseline level of experience and knowledge of students and the types of facilities in which students work.
These can also be updated to reflect current and best practices. The ELA provides each student with a
large binder with sections for each topic covered.

Overall, the ELA and the trainers are satisfied with the dates and times that the courses are offered.
However, being downtown, while centrally located, does bring with it the problem of traffic.
Unfortunately, course start and stop times often coincide with peak traffic periods. The ELA has the
flexibility to set course times, but feels that even with the traffic problems, the present time schedules are
the best for all parties, and the trainers and students widerstand the constraint. Although a series of day
long classes poses the potential problem of keeping participants away from their work, this appears to not
be an issue with participants.

Current and/1istoHc rates ofprogram pa/t/c/patio/7 and the e/Yet! ofprogram subsIdIes

Beginning in 2006, APS started offering APS customers who completed the course a stipend to offset a
portion of the cost. The BOC course is $1,175 Member / $1225 Non-member, APS provides a $597
stipend to APS customers. The cost of the FMT course is $775 Member/$825 Non-member and APS
provides a $447 stipend to APS customers. To qualify for the APS stipend you must be employed by an
APS commercial customer that uses electricity supplied by APS or an APS Solutions for Business trade
ally, and you must successfully complete the program with a passing grade from the ELA. 18

As shown in the Exhibit 3-4 and 3-5 below, in Spring 2007, 5 of 12 students in the BOC course and 13 of
11 students in the FMT course received a stipend from APS.

Participation in the BOC course reached a high in 2004, but recently has remained between 11 and 12
participants per class. Notably, however, many participants state that the incentives provided by APS are
important (discussed further below) so it is important to consider that participation rates may have
dropped even more if the stipend had not been available.

is ELA was providing the stipend at the beginning of the course, but currently (2007) will be retroactively providing
stipends only to those students who complete the course.
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'The Spring "05 course we cancelled.

Fall 05

Spring 05

Spring 06

FM 02

Spring 04

Participation in Facility Maintenance course seemed to drop a bit in 2004 and 2005, but jumped to the
course maximum of 41 in Fall 2006. Participation dropped again to 21 for the Spring and Fall
2007 courses.

Exhibit 3-4. BOC Participation History

SUmmer 03

Exhibit 3-5. FMT Participation History

Summer 03

nu 04

Spring 05 a

Spring 04

Spring 06
Fall 05

15

students

21

41

40

22

22

36

29

20

40

vs

11

16

12
12

. ¢ . ,\

;
2: :

NA

NA

NA

NA

NA

NA

N A ..

NA

NA

NA

NA

NA

30

A

spring 07 21 13

pa11.[l7 21 .

While theELA's move to a new larger locationin 2006 enabled additionalenrollmentin the BOC and
FMT programs,enrollmentnumbers for the Spring2007 FMT course werelow and there is still some
roomfor increasedenrollmentin the BOC course (which could be increased to up to 20 or so students).
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Five of the nine participants with whom we spoke to in February 2006 indicated that the financial support
ham APS was critical to their decision to participate in the training. However, four participants indicated
that the financial support did not affect their decision. The impact of APS financial incentives will be an
ongoing research topic. Based on in-depth discussions with these respondents, they would have attended
anyway, and the decision to participate was based only the content-not on the cost.

While the financial support appears to be important for many participants, one participant who was
interested in additional training for his staff seemed to indicate that if he knew in advance that these types
of trainings (such as the FMT trainings for his employees) were available, he could budget for them so the
incentive may not be an important factor in his future decision-making.

: Preliminary results indicate that APS should continue to over incentives to students.
Funding levels appear to at the correct level based on participant responses, but the MER team will
continue to conduct non-particzpant research to determine zfthe east is a barrierforparticipation or y
the fUnding would be more useful being allocated to promotion or course content enhancements.

Recommendation

3.2.2 Effectiveness of program educational efforts

Perceptions of the e/'i'ecUveness ofprogram trainIng

Many BOC participants felt that they could complete a project at their site that would help save energy,
reduce energy costs, and improve O&M. The following summarizes responses to surveys with program
participants regarding their perceptions of possible energy efficiency improvements they could make at
their facilities.

Students who took the BOC Airflow course thought they were better prepared to:
Analyze pump and AC system efficiency
Take steps to reduce air distribution system air leakage
Improve air flow in air distribution systems
Better trouble-shoot problems with mechanical systems

•

•

•

•

Students who took the BOC Lighting course thought they were better prepared to:
Upgrade/retrofit lighting systems and use more efficient lighting such as CFLs
Change-out Tl2s to T8s and electronic ballasts
Upgrade exterior building wash lights to more efficient lighting
Check timers and lighting controls to make sure they are working properly

•

•

•

Students who took the BOC HVAC course thought they were better prepared to :
Correct HVAC problems in Meir facilities•

Students who took the FMT HVAC curriculum course thought they were better prepared to:
Conduct an assessment of the efficiency of their AC units
Make sure air vents are correct for the location and size of room
Install programmable thermostats
Check refrigerant levels
Examine power factor correction
Better service AC equipment
Add VFDs to equipment
Schedule routine maintenance
Talk to vendors with more understanding

•

•

•

•

•

•

•

•

1
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Implement seasonal adjustments for systems in their facility

Students who took the FMT Electrical curriculum course thought they were better prepared to :
Examine power factor correction
Install energy efficient heat pumps
Install VFD equipment
Understand transformers and electrical safety concerns
Test motor efficiency and prepare maintenance schedules

•

•

•

•

•

A few students in the FMT HVAC course stated that any changes that would be made to HVAC
equipment would be done though an outside contractor. Some students in the FMT Electrical course felt
they didn't have enough experience to make changes without outside help.

At the end of the training students were asked if they had used or applied any concepts they learned in the
training. Most of the BOC students stated that they had made changes to die lighting in their facilities.
Others made changes to water treatment, airflow and power quality. A few students developed new or
revised PM schedules for HVAC equipment and started preventive maintenance routines. A few BOC
participants stated they were planning to replace lighting equipment and one participant stated he was
going to look at replacing some motors. FMT students stated they have improved power quality at their
facilities and are now able to understand the power needs of equipment based on what they learned in the
training. Many also stated they are better able to 'troubleshoot'. FMT Students said they have or have
plans to replace motors and electrical circuits, install high efficiency HVAC equipment, install equipment
to improve power quality, add VSD's and replace lighting as a result of the training.

Changes in operational practices undertaken by trainees alTer trainIng

Most participants (70%) that were interviewed six to twelve months otter taking the training stated that
they have been able to improve occupant comfort at their facility since attending the trainings Most of
those that have made improvements in occupant comfort (94%) attribute this to the training. They also
feel that they have been able to save energy (83%) and money on labor and materials (57%) at their
facility since the training. Of those that reported saving energy or money 95% thought the training helped
them accomplish this. Forty-three percent reported malting changes that improved the air quality in their
facility since the training.

Since the training more than three-quarters of participants have performed maintenance on their cooling
equipment (87%), performed maintenance on drear motors (78%) and made efforts to conserve water
(78%).Exhibit 3-6 provides a summary of the percentage of BOC and FMT participants that have
undertaken various O&M activities since participating in program training.
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Exhibit 3-6. O&M Changes Made Since Partldpating in the Trainlng

7

Performed maintenance on cooling equipment

Performed maintenance on heating equipment

Performed motor maintenance

Performed air compressor leak reduction

Performed maintenance on air compressors

Made efforts to conserve waste water

Made efforts to conserve water

87%

65%

78%

26%

65%

39%

78%

l00%*

56%

89%

33%

56%

44%

89%

79%

71%

71%

21%

71%

36%

71%

Other performance indicators

AdoVtional APS energy e/7iciency programs that customers pa/tic/pated in as a result of training

Based on end of training evaluations, 91% of BOC students and 57% of FMT students are more aware of
APS programs as a result of the training. Most of the BOC students say they are planning to pMcipate in
a utility sponsored program. A few of them mentioned Solutions for Business or the rebate or audit
program while others mentioned SRP. One BOC participant mentioned he is planning on participating in
the LEED program. The lesser share of FMT students planning to participate in a utility sponsored
program is likely due to a less experienced audience. The less senior participants are likely not the
decision makers with respect to program participation. Of the 23 participants that were interviewed six to
twelve months after completing the training only two stated they had participated in another APS
program. One stated he participated in "motor efficiency" while the other stated he participated in a
"HVAC program at Gateway Community College".

Baseline level of understanding of course content prior to training

The BOC courses cover the basics (quickly) to enable supervisors to better understand their facilities and
take the next steps. For example, in the lighting course, a lot of time is spent on explaining foot candles,
quality of lighting, and selecting the proper lighting to meet code and meet needs, but it also interweaves
messages about energy efficiency throughout the course. Similarly, on HVAC, the trainer presents an
overview of the AC perspective to encourage them to act, and talk a little about performance. In general,
the BOC classes are not as technical or as detailed as the FMT courses. This appears to be a good strategy
due to the professional levels attending and the job responsibilities of these attendees.

Based on the end of course evaluationslg, in general, the entry level knowledge of the BOC training
participants is high, but they still have an interest and a need for additional education. In the Air Flow
Dynamics course most participants thought the level of difficulty of the course was 'just right'.
Participants stated that about half or most of the information was new to them. In the Lighting course
most participants also thought the level of difficulty of the course was 'just right'. I-Iadf of the participants
in this course thought that about half of the information was new to them. The other half of the class was
split between stating that most of the information was new to them and little of it was new to them. In the
HVAC course participants opinions on the difficulty of the course varied from 'too basic' to 'advanced'

19End of course evaluations were distnlbuted to BOC students at the end of the Lighting, HVAC and Air Flow
Dynamics courses.
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although 'just right' was the response give most of the time. Participants in the HVAC course also varied
on how much information was new to them. Half of them thought most of the information was new while
the other half ranged from half of the information being new to them to none of the information being
new to them.

The FMT courses also sometimes attract some supervisors, but attendees are primarily lower level
maintenance staffs with titles such as Maintenance or Building Technician. (Other job descriptions
included electrician, mechanic, or building worker).

Based on FMT mid course evaluations the majority of participants in the HVAC curriculum course stated
that the level of difficulty of the course was 'just right' the other participants thought the level of
difficulty was 'advanced'.Most participants in this course also stated that half to most of the information
provided was new to them. A few stated that all of the information was new to them. In the Electrical
curriculum course most participants thought the level of difficulty was 'advanced' with a few others
stating the course was 'just right' or 'too advanced'. The majority of participants in this course also stated
that most or all of the information was new to them.

Students in the Electrical curriculum course commented on the level of difficulty. One stated the
instructor, "needs to bring his knowledge in teaching three scales lower for those students who can't grasp
electrical." Others stated, "sometimes over our head and needs to explain things at our level and bring us
up to his level" and "slow down a bit". Another stated, "he is mathematically advanced and it's
sometimes hard to keep track of what he is trying to explain. It might be easier if he could break equations
or problems in an easier way."

Recommendation: The courses appear to be attracting the right contacts within companies, however, ELA
ana'APS may want to examine the level ofdbticulty in the FMT Electrical curriculum to make sure
students are getting the most out oft re course.

3.2.3 Effectiveness of the program marketing and recruiting efforts

Effectiveness ofprogram promotional ei7'*°o/tsbased on enrollment

During the interviews conducted in December 2006 the trainers indicated that the BOC training is
attracting the operators/managers of building (first level supervisors and foreman) who express great
interest in the course topics, can grasp the materials, and are the right contacts to influence operations in
their facilities.

Both the BOC and FMT courses appear to be attracting the right students. Participants in the BOC
courses had titles that included Electrician, Facilities Manger, Site Foreman, Maintenance Manager,
Energy Manager and Chief Engineer. Participants in the FMT courses had titles such as Preventive
Maintenance Coordinator, Maintenance Supervisor/Foreman, Maintenance Mechanic, Facility/Chief
Engineer, Electrician Tech, HVAC installer, Building Maintenance Technician and AC Equipment
Mechanic.

The ELA stated that they use a variety of means to promote the ELA and their program offerings :
Attendance and booth at two major trade shows per year (Spring/Fall)
Creation of brochures
Four Direct Mailings
ELA Monthly Newsletter
Faxing and e-mail of offerings
Referrals between the two programs

•

•

•

•

•

•
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• Partnership with APS

111 mid-2006 (July), APS's Solutions for Business Program website was not li1N<ed to the ELA and did not
mention the BOC programs, so no cross promotion was occurring from that site during the early part of
2006. However, die APS website now has a link for the Building Operator Training that links directly to
the ELA website.

Based on interviews conducted in September 2007, most APS Account Executives do not actively
promote the BOC Program. However, most (7 of the 10 interviewed) have at least mentioned it to their
customers. Most Account Executives tend to distribute information on the program though a mass email
that goes out to customers to inform them about the course offerings. A couple of Account Executives
mentioned that they haven't received much feedback from their customers on the program, so they
assume there is not a lot of interest and have not followed up on the matter. Others hand out the brochures
and tell their customers to look it over. The Account Executives indicated that they tell customers that it is
an opportunity for them to take advantage of training and get a certification, but they do not want to get in
a position of pushing their customers to attend the training.

The current promotional efforts (listed above) have been useful in erecting some students and
maintaining participation levels.2° Overall, however, participation numbers do not appear to have
increased as a result of recent APS marketing or the APS stipend (See Exhibits 3-4 and 3-5). It appears
that the relationship between the SRP and the ELA has greatly curtailed APS' ability to effectively
promote the program.

Recommendation: APS should encourage additional ports to cross promote this program through other

APS programs, such as the Solutions for Business Program. This would be valuable for increasing
participation in the BOC courses. Further review of subsidy request forms to determine how sludentsjind
out about the program is suggested.

3.2.4 Participant experience and satisfaction with the program

Pa/iiapant satisfaction with course t/aine//p/ugram training materials

Based on the end of course evaluations, BOC participants found the courses very useful and were very
satisfied with the handouts and the courses. Participants in the lighting course were less satisfied with the
handouts primarily because they were hard to read. One participant in the HVAC course thought the
course content should "focus more on things that participants can apply to their everyday jobs".

The FMT courses are more basic than the BOC courses and often have staff members of those who have
attended the BOC courses. Most participants in the FMT electrical curriculum course found the course
useful and were satisfied with the handouts. Participants thought the course should have more hands on
training and focus more on "troubleshooting". Another thought the course should offer "more of just basic
electrical education."

Participants in the FMT HVAC curriculum course also found the course and handouts useful. Again
participants asked for more hands on training or better simulations of running equipment. One participant
said he would like to see "more air duct design" while another wanted "more information on chillers".

to In addition to through promotional efforts by ELA and APS, many students state that they participated in the
program because they heard about the course from other colleagues.
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Student comments on the trainers in the BOC courses were very positive. Participants felt that the trainers
were very knowledgeable, extremely prepared for the course and very helpful in answering questions.

One participant 'm the HVAC BOC course drought the instructor should "stay with the course at hand
rather than discussing the politics of global warming vis-8-vis EPA regulations on refrigerant." Another
HVAC participant stated, "good class-really inspired me to learn more."

Student comments in the trainers in the FMT courses were also very positive. These participants also felt
that the trainers were very knowledgeable, extremely prepared for the course and very helpful in
answering questions.

Students in the HVAC cumlculum course thought very highly of their instructor. One participant said,
"one of the better instructors I have had. He is very easy to lead from. I would recommend him to anyone
wanting to lead more about HVAC." Another stated, "He does an excellent job teaching - of taddng
complex principles and putting them into layman's terms. He makes the class fun and very interesting."

While students in the Electrical curriculum course were very satisfied with their instructor students would
like to see more hands on training. One student stated, "the class should be longer so I could learn more."

A11 FMT and BOC training participants stated at die end of the training that they would recommend the
training to others in their field. Ten of the 15 FMT participants stated that they were likely to take the next
level of training, BOC Level 1 (the other five did not answer the question) while eight of the ll BOC
participants stated they were likely to take the BOC Level 2 courses.

Many participants in both the FMT and BOC courses say the training has had a positive effect on their
job. One BOC participant stated the training has "increased knowledge and confidence" while another
said "I expect to be put in a position to assist district wide". FMT participants stated, "it will give me a
view of what to expect as I advance positions", "this training will help me advance in the company" and
"more classes have been open to me".

Other performance indicators

Among participants who were called six to twelve months otter participating only 9% of them reported a
title change at work since the training although 30% reported a pay increase. More than half (57%) stated
that their job responsibility has changed or increased since the training. Of those whose job
responsibilities have changed 81% think the training helped with these changes. While most of these
participants (91%) have not participated in any other APS program, many (83%) have recommended the
program to colleagues. Sixty-one percent still plan to take the Level 2 courses.

Participants that were interviewed six to twelve months after completing the training thought that the
largest barriers for getting more of their colleagues to the training was time (6l%). While only thirty
percent of participants thought that the cost of the course could be a barrier, these people were reimbursed
by APS. If the question were asked to course participants that did not receive the APS tuition
reimbursement the cost of the program may show to be a bigger barrier. Account Executives reported that
the reasons that customers aren't able to participate in the program are generally time and staffing issues.
One Account Executive, who thinks about 90 percent of his customers were aware of the BOC program,
said that management staff of small facilities does not pay much attention to it. "They get by day-to-day
keeping the building running but prove of the larger facilities have Multiple people on staff and they are
more likely to get involved in something like this because they aren't as short handed."

Participants also thought that the largest barriers for getting O&M improvements implemented were
money (52%) and time (48%).
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RECOMMENDATIONS

This section of the report summarizes the MER project team's recommendations for the program.

While program participants seem to be learning useful tools to help them manage and operate their
facilities, the benefit/cost analysis indicates that this effort may not be cost effective as a stand alone
program. As currently configured, this is a training and education program and assessing the level of
action taken by program participants to save energy can be a challenge, and the durability or persistence
of O&M changes over time can be difficult to track. In addition, the nature of the training program is
more closely aligned with other energy training and education activities that APS has underway than with
the resource acquisition incentive programs. For these reasons, the MER team recommends that APS
consider eliminating this program as a stand alone program, incorporate the training into the broader
schedule of training activities, and continue to offer subsidies to participants in order to encourage them
to take the training.

The findings and recommendations in this report are based on a relatively small sample of program
participants (17 total). If the program continues as a stand alone program, additional survey activities will
need to be conducted to achieve a representative sample of responses in order to accurately judge the
effects and impacts of the program.

Some recommendations for the training subsidy only approach are:

APS should continue to offer incentives to students, If possible, APS should work with the
Commission to eliminate the incentive cap and allow APS to provide a direct stipend directly to
customers. Funding levels appear to be about right based on participant responses, but APS may want
to conduct non-participant research to determine if the cost is a batTier for others. In addition, APS
may want to consider a tiered structure to offer the first participant in the course a higher incentive.

•

APS should consider future efforts to expand the training to other areas outside of Phoenix-perhaps
offering smaller specialized courses for facilities - such as in Yuma - that may have enough
interested students to bring trainers to their facility.

Provided there is enough interest, APS may want to consider holding a session specifically for
industrial customers since these customers may have unique saving opportunities.

APS should continue to support the current trainers and assist them in making sure that all trainers
present handouts to students at the beginning of the class. ELA or APS should also let trainers know
that they should in most cases, not use residential examples.

APS should take additional steps to encourage additional coordination of the APS programs and the
courses. Since KEMA is currently developing case studies of successful APS projects, they should
provide these to instructors, speak with them to ensure that they are aware of the opportunities, and
ask if the instructors can weave the APS case studies into their presentations. APS may also.want to
explore the option of holding the APS session to discuss program opportunities earlier in the course
(rather than on the last day). Importantly - an APS or KEMA representative should follow up with
BOC participants to make sure that they are aware of APS program opportunities and have a full
understanding of the programs available to their company.

Note that incorporating the training into other APS activities would nullyjf the recommendations
below. The following conclusions and recommendations should be utilized if this type of training is
continued as a stand-alone program and continued on an ongoing basis.
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Conduct additional research into the effects of the training on encouraging participants to adopt
energy-efficient O&M practices and other energy efficiency measures.

Conduct more interviews with a minimum of at least 13 additional participants, to reach a
minimum of 30 participants in total, on which to base further Impact Evaluations.

Research to identify whether participants in current training disseminated knowledge to
colleagues within their organizations that did not participate in the training.

Research into the persistence of changes in operations and behavioral changes resulting from
program training, and establishing the persistence of energy savings resulting from this training.

Establishing whether participants in the BOC/FMT training who have changed firms have
retained and disseminated knowledge gained during program training disseminated knowledge to
colleagues within their new organizations that did not participate in the training.

The influence of the BOT program in channeling projects involving the installation of new
equipment to other APS incentive programs, such as Solutions for Business.

Providing participants the ability to create reports for management that justify energy-efficiency
capital expenses intended to produce O&M savings. `

Improving purchasing requirements by continuing to instruct participants in what to look for
when repairing or replacing equipment and how to calculate the payback of energy savings
associated with purchase options and then verifying the implementation by participants.

The overall process for the training is established and working reasonably well (e.g., instructors and
content are effective, and administration is working). Additionally, several students indicate that they are
more aware of energy efficiency opportunities because of the course.

While the ELA has been cooperative with MER activities for the most part, it is not clear that
their outlook on the BOT Program and their understanding of the objectives of the DSM
programs in general is fully in line with the APS view. This is in part due to the SRP's
sponsorship of the ELA. As such, the BOT training could benefit from a higher degree of
collaboration in which all parties provide input to the development of course content and learning
objectives, and program promotion is expanded and enhanced through cross-promotional efforts.
Currently, the ELA is responsible for program implementation and administers the process
through which APS customers receive a stipend. Our interviews indicate that the ELA takes
ownership of the program, and while ELA staff has been supportive of the evaluation efforts, it is
unclear that they will be receptive to suggestions regarding changes to course administration,
promotion, content or learning objectives. Developing a working partnership with the ELA may
open the door for training enhancements that would benefit the ELA, program participants, and
APS customers.

The ELA application (or the APS subsidy form) should be amended to collect information about
the size of the facility, and the size of their conditioned space, so that the appropriate adj ustments
can be made in terms of energy saving assumptions.

\ In order to increase participation in the training, APS would need to increase marketing and
promotional efforts for the BOC program. Some of the ELA's suggestions for ways that APS
could be more involved in the marketing of the courses include:
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Promotion of the program to key accounts by Customer Service Representatives
Distribution of ELA BOC and FMT course brochures at APS sites and technical events
Promotion on bills, newsletters and other APS correspondences

Moreover, additional efforts to cross promote this program through other APS programs, such as the
Solutions for Business Program, would be valuable for increasing participation in the BOC courses.
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EXECUTIVE SUMMARY

This report presents results from the evaluation of the Consumer Products Program (CPP) to determine
the performance of the program and the overall demand and energy savings that resulted from the
measures installed. The evaluation consisted of a process and impact evaluation. The process evaluation
provides feedback on a wide range of topics and program activities, with the ultimate goal of identifying
opportunities to improve the program processes. This evaluation included a review of programs materials
and interviews with costumers and staff involved in the program from it's inception through December
2007. The impact evaluation is primarily a quantitative assessment designed to evaluate the energy and
demand impacts and cost-effectiveness of the program, the impact evaluation included all saving reported
by the program evaluation contractor from inception (August 2005) through December 3 l, 2007.

The evaluation concludes that CPP is a highly cost effective program, effectively delivered and well
operated overall, and is far surpassing its original sales goals. The program is also successful in its
outreach and consumer education efforts and is enjoying a high level of satisfaction among program
participants. Impact and process evaluation findings are summarized below and details are provided in
the body of the report.

E.1 Impact Evaluation

An impact analysis was conducted to estimate the energy and demand savings and cost-effectiveness of
the CPP. The project team utilized data contained in the ECOS program tracking database for program
years 2005, 2006, and 2007 to calculate gross reported energy and demand savings.

The project team conducted a range of other research and analysis activities to verify the savings values.
Exhibit E.l presents a summary of verified energy and coincident demand savings by lamp type. Exhibit
E.2 provides a summary comparison of key program reported and MER verified values. Note that the
la/[ER verified savings values in Exhibit E.2 have been adjusted upward by 9.8% for line losses in order to
be consistent with the semi-annual report. As Exhibit E.2 shows, the verified savings are less than the
reported savings, and this is a function of various market factors and adjustments to several key
assumptions used in the reported savings calculations. A summary of the assumptions used in the analysis
is provided below.

An assessment of residential lighting daily operating hour estimates. The planting analysis in the
Measure Analysis Spreadsheets (MAS) and the values used for the semi-annUal reports use a daily '
operating hours value of 2.74. Recent evaluation research in the literature on residential lighting
operating hours suggests that average run hours may be less than this assumption. A recent study by
KEMA indicates daily operating hours of 2.34. MER evaluation suggest that the value used in the
MAS (2.74) be used for this analysis, and that the MER team conduct a residential lighting operating
hours study for the Phoenix area as part of ongoing evaluation activities.

A reduction in energy savings due to a recommended in-service rate adjustment. The vast majority of
bulbs sold were sold in 'multi-packs (packages with more than one bulb) and industry research
indicates that approximately 20% of these bulbs sold in multipacks will be placed into storage and
will likely replace CFLs that are installed at the time of purchase when these fail. However, since

1 13% of bulbs were sold in single packs, 87% of bulbs were sold in packs of 2 or more, 78% of bulbs were sold in
packages of 4 or more, 40% of bulbs were sold in packages of 6 or more.
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CFLs have not been heavily promoted in the APS market by either APS or SRP prior to fall of 2005
and customer sites have not been formerly saturated with CFLs, we recommend that a value of 10%
be used. This results in an estimated in-service rate of 90%. However, this effect was also deemed to
provide savings in the future as other incandescent or burnt out CFLs are replaced with the stored
lamps. This effect was accounted for by extending the effective useful life of installed lamps,

A reduction in energy savings due to a recommended leakage rate adjustment factor. The "leakage
rate" is the number of bulbs sold through participating retailers that were estimated to be installed
outside of APS territory. See Appendix C for details of the leakage rate analysis, which we estimate
to be at 21%.

An increase in energy savings due to HVAC interactive effects. The MER evaluation utilized an
energy interaction factor of 13% (based on revised building energy simulation modeling results).

An increase in coincident demand savings due to HVAC demand interactive effects. The reported
savings and planning documents do not include any HVAC demand interactive effects. The MER
evaluation recommends a demand interaction factor of approximately 30%.

A reduction in coincident demand savings due to a reduced coincidence factor (CF). The reported
coincident demand savings include a CF of 17% while the MER evaluation recommends a CF of
10%. Residential lighting coincidence will be researched as part of the real-time data logging study
due to the relatively low estimated number of residential light fixtures in use at the time of APS
system P€3k.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 2



Exhibit E.1: Verified Gross Energy (kph) and Coincident Demand Savings (kW) from
Program Inception through December 31, zoom

Total Grass
Verified

Coincident
kW

Total Gross
Verified
Annual
own

Total Verified
Lifetime kph

Bulb Type

9 watt Mini-twist

11 watt Mini-twist

13 watt Mini-twist

14 watt Mini-twist

15 watt Mini-twist

18 Watt Mini-twist

19 watt Mini-twist

20 watt Mini-tvvist

23 watt Mini-twist

25 watt Mini-twist

26 watt Mini-twist

3 way CFL

36

9.173

4.087

468

538

130

4390

2.782

0

58.900

318.826

82.370.496

36.699.141

.197.866

.830.565

.170.534

4.402.568

24.977.533

811

615.584

,_951.811

4.921.945

323.948

.753.542

53.037.730

20L845_277

23.088.261

26.568.]08

6.437.938

24.214.124

137.376.432

4.461

_385_711

21.734.960

32.570.69914 watt R30
reflector

440

660

15 watt R30
reflector

993 8,916,315 49.039.735

23 watt PAR38
reflector

469 4.212.919 .171.055

23 watt R40
reflector

363 3.263.483 7.949.154

Total 20.705 185.909.297 1.022.501.135

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 3



ANnual Energy Savings (Mwh)

RééIlzation Rate .4

Total number of Lamps Sold

Operating Hours per day

FéEE6r

Leakage Rate

Energy.HvAC Interaction Factor

Dehiahd savings (MW) (Coincident)

Exhibit E.2: Impact Evaluation Summary

Spillover

Lifetime Energy Savings (Mwh)

Free Ridership

U L

;

37,.4>w~

4,361,954

1,467,359
266,792

42. 1

60%

274

17°/o

A

..>

. Inez»

4,362,044

1,122,706
204,128

30%

21°/o

2.74

10°/o

10%

22;7

Suits
.M $38 gov;

. Decrease

No Change

Decrease

D m tease

Decrease

D€Cl'€BSE~*

Increase

Increase

Increaéé

Increase

Increase

NA

NA

NA

3"

Benefit to Cost Ratio (TRC) 26 4 1 Increase

Notes:

1. The reported and verified demand and energy savings presented in this table compare
values reported in the semi-annual report to the MER verified values. The MER reported
values in this table include an adjustment for line losses of 9.8% in order to be consistent
with the reports in the semi-annual filing. The greater realization rate for lifetime energy
compared to annual energy is a function of the fact that the overall average lamp life was
extended in the analysis due to the effect of lamps that were put into storage as opposed
to in to service at the time of purchase.

E . 2 Net to Gross (NTG) Analysis

The CPP participant survey of 86 APS customers who had purchased CFL bulbs from participating
retailers, conducted during late 2006 and throughout 2007, included several questions designed to
measure tree ridership. The questions measure whether the participant would have bought the CFLs
without the APS buy-down. Participants were asked the same set of questions about two different bulb
types. The sample data included the type of CFL purchased, the amount paid, as well as the date and store
where the lamps were purchased, so the participant could be prompted with that information.

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation
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A participant is initially defined as a 1000 0 free rider if they would have bought the CFLs at an
unsubsidized price. 100° o free riders were then asked confirming questions, and their free ridership
percentage was discounted by various percentage weights depending on their familiarity with CFLs and
previous purchasing behavior. The discounted free ridership rate was calculated assuming the following
were NOT free riders :

Someone "not at all familiar" with CFLs prior to their purchase

Someone that had not used CFLs before their purchase

Someone that had not purchased CFLs before.

The survey also asked respondents about spillover effects, which are defined for this evaluation as

whether or not their experience with program-supported CFLs led them to buy more than they would have

likely purchased. The response rate to spillover was quite small (eight respondents total) and the

uncertainty around this estimate is high, however, responses by participants indicate that some level of

spillover is occurring and the range of estimates is from about 6% to 16° o. Due to the uncertainty
surrounding this estimate, a conservative value of 9% for spillover was used in the analysis. The MER

team recommends continued research into this topic as part of ongoing activities.

Exhibit ET provides a summary of the CPP attribution research results. From this analysis, it is
recommended that a 31 % free ridership value be used for the 2005 2007 CPP program. The MER
research team considers this to be a fair assessment of free rider ship because it implies that 69% of the
people who purchased CFL bulbs offered through the program were either unaware of CFLs bulbs or had
never used or purchased CFL bulbs prior to their purchase, or would not have purchased the bulbs at retail
price. From this, it is concluded that these persons were unlikely to purchase the bulbs without the
reduced prices offered through the program. Conversely, it implies that 31% of persons who purchased
CFL bulbs were aware of CFL bulbs, or had used CFL bulbs prior to their purchase, or they would have
purchased CFL bulbs without the reduced CFL price offered through the program. Combined with
spillover effects, the estimated NTG ratio for the program is then 78° 09 highlighted in bold italics in
Exhibit E.3.

Exhibit E.3: Attribution Results

Free
Ridership

70%

Net-To-
Gross FactorDefinition

Initial free ridership rate

Spillover

90 o 39° o

Treating "Not at all familiar" with CFLs or never used CFLs as not free
riders 43% 66%

Treating "Not at all familiar" with CFLs, never used CFLs, and never
purchased CFLs before as not free riders (Recommended Values) 90 78%

Same as above plus treating "slightly familiar" with CFLs as not flee

riders 25% 84%
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Consumer Products

Exhibit E.5 provides a comparison of incremental bulb costs used in planning and incremental bulb costs
observed through program records. Note that the majority of lamps sold through the program were 15
watts or less.

The benefit-cost ratio of 4.1 compares favorably to program planning assumptions of 2.6. The
improvement in cost effectiveness was the result of several factors. The quantity of lamps sold was
significantly higher with 4.4 million CFL bulbs sold through the program compared to a planning
assumption of approximately 2.3 million bulbs. The planning assumptions overestimated CFL costs. The
original assumed CFL cost was approximately $5.00 per bulb, while actual lamp costs, weighted for CFL
wattage, was closer to $3.00.

The benefit-cost analysis relied on the Total Resource Cost test as defined by the California Standard
Practice Manuals. The CPP program Benefit-Cost ratio is 4.10 as shown in Exhibit E.4.

Exhibit E.5: Incremental Bulb Cost Summary

Exhibit E.4: Benefit-Cost Analysis Summary
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E.4 Process Evaluation

The Summit Blue Consulting and Opinion Dynamics Research team evaluated the effectiveness of the
program's design and processes by speaking with program administrators and the implementation
contractor, reviewing program documentation and tracking databases, visiting retail partner stores, and
conducting surveys among program participants (APS customers who purchased CFLs from participating
stores) and the APS general population of residential customers.

The program surpassed its 2007 goal of 2.5 million CFLs sold and increased the number of participating
retail and manufacturing partners. However, while the number of bulbs sold through the program has
more than doubled between 2006 and 2007, it is estimated that a fraction of the bulbs appear to be sold to
non-APS customers (see the leakage rate discussion in the body of the report). This is because some retail
chains that sell APS bulbs have stores outside of or near the border of the APS service territory. The
possibility of leakage to non-APS customers was recognized during program design as an unavoidable
factor given the locations of potential retail outlets although every effort was made to select outlets to
minimize this effect.

z California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002.
Available at http://drrc.Ibl.gov/pubs/CA-SPManual-7~02.pdf.
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Another factor that has led to the large increase in the number of bulbs sold through the program is the
introduction of six, seven, eight, and ten packs of CFLs sold at Costco. Bulb sales at Costco accounted for
more than half of all program CFL sales in 2007. The program has also increased the number of bulb
types offered from 25 in 2006 to 52 in 2007. However, 82% of the 2007 bulb types sold are 60 watt
equivalent bulbs and only l4% are considered specialty bulbs (dimmable, 3-way, reflector).3 While
providing a smaller portfolio of bulbs was ideal in the program's early stages, APS is working to increase
the number of specialty bulbs and different wattage CFLs offered through the program as the market
matures and to meet customer demand for a greater variety of CFLs.

The evaluation found that the APS program appears to be successful in increasing awareness and use of
CFLs among its customers, as evidenced by the significant increase in the percent of customers aware of
CFLs and the percent of customers that have purchased CFLs between 2005 and 2007. In fact, during
2007 50% of APS customers said they are very familiar with CFLs compared to 32% in 2006 and 33% in
2005. Even so, among program participants more than half (55%) stated this was their first CFL purchase.
The number of customers among the general population who report purchasing at least one CFL has
increased from 39% in 2005 to 48% in 2006 to 61% in 2007. The increase in awareness could be due to
the increase in the number of outreach events that implementation contractor, ECOS, has conducted (49
in 2007, 15 in 2006) and the increase in the percentage of the customers seeing advertising materials
(51% in 2007, 31% in 2006).

As customers become more aware of CFLs and their benefits, they appear to become more willing to pay
the full cost of the CFL. Approximately one-third of the APS general population in 2007 was willing to
pay full price for a CFL. This is significantly higher than the approximately one-quarter of APS
customers who were willing to pay full price in 2006. Among program participants, 71% say they would
be willing to pay full price for a CFL.

In general, the program marketing appears to be working well. The number of outreach events has
increased as well as the number of APS customers that have purchased a CFL at a participating retailer
(38% in 2006 and 50% in 2007). Further evidence that the marketing efforts are successful is the increase
in the number of customers who recall seeing Energy Star or lighting program messages. The percentage
of customers who recall seeing some in-store and/or out-of-store advertising or materials increased
significantly from 2006 to 2007 (31% to 5l%). Most customers identified the primary focus of the
materials to be energy savings and lower utility bills.

Overall, both participating retailers and customers are satisfied with the program and the CFL products.
Retailers report growing customer demand for CFLs leading to increased stocking levels. Among
customers who purchased a program bulb, 79% are very satisfied with their purchase and 78% say they
are very likely to purchase a CFL in the future.

E.5 Recommendations

This section of the report summarizes the MER project team's recommendations broken down into those
that are impact related and those that are process related.

3 Note that these figures are not mutually exclusive.
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Exhibit E.6: Change in Reported MSRP Costs

Based on the impact analysis and related research, the MER project team has the following
recommendations for additional research:

Impact Recommendations

Conduct primary and secondary research on CFL retail costs. During the evaluation, the MER
contractor evaluated manufacturers suggested retail price (MSRP) data provided in the ECOS
database and noted that the MSRP on select products has increased between 2005 and 2007, as
shown in Exhibit E.6. While this is contrary to general market trends in CFL retail pricing, it
should be noted that 2007 MSRP for 13 to 15 watt lamps appears reasonable with current cost
observations for multi-pack bulb sales, however it appears slightly elevated for higher wattage
lamps when these lamps are sold in multi-packs (packages with more than l lamp). This may be
due to an increased number of manufacturers participating in the program since 2005, as shown in
Exhibits E.7 and E.8, and also due to the participation of higher end brands such as GE. It is
recommended that future MER primary research be conducted into retail CFL costs at retailers
participating and not participating in the program, and that this research include APS and local
non-APS service territory. As noted previously, the original program plan assumed CFL costs of
approximately $5.00 per bulb, while actual lamp costs, weighted for CFL wattage, were closer to
$3.00. This price discrepancy is due in large part to the sale of lamps through multipacks, which
typically have a lower per lamp cost, while costs used in planning were based on single bulb
packages, which typically cost more.

Conduct additional primary and secondary research on the residential CFL program to confirm z

Source data on reported program impact calculations was not provided during our discussions
with ECOS. APS is working with ECOS to incorporate the most up to date information and
research findings on CFL performance factors.

Operating hours assumptions: While the California operating hours study provides a credible
and substantial benchmark on residential lighting operating hours, the MER team
recommends conducting a residential operating hows study specific to the APS service area.

Bulb life: Indicators are that frequent on-off switching in residential CFL applications
reduces bulb life. In 2008, several important studies are scheduled to be released that will
quantify the impact on bulb life from switching patters on residential CFL applications. If
this literature is inconclusive or does not apply to the population serviced by the program, the
MER team will recommend conducting primary research on this topic.

In-service rates: Similarly, several California studies provide a good benchmark, but the
project team recommends conducting an APS specific in-service rate study including the mix
of incandescent lamps replaced by CFLs.

Coincidence factor: Similar to operating hours and in-service rate, the California studies
provide a good benchmark, but the project team recommends conducting an APS specific
coincidence factor study.

A
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38 MSRP .
» tea

5 4 ' i ~< '¥' v ,

P ] crease uSe1»fw>ft
»

•

4

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 8



Percent of zoos Program Sales by
Manufacturer

Felt Electric

48.2%
51.8% Technica Consumer

Products

CFL 13-15 W

CFL 18-20 W

CFL 23-26 W

PAR38 23 w

R30 14 W

R30 15 W

s 1.62

$ 2.37

$ 2.49

s 4.95

$ 3.49

$3.00

s 2.57

$ 4.21

$ 4.60

s 7.37

$ 5.07

s L79

58%

78%

85%

49%

45%

-43%

29° 0

39%

42° o

24%

23° o

-22%

As shown in Exhibits E.7 and E.8, there was a significant increase in the number of manufacturers
participating in the programs between 2005 and 2007. This indicates a successful effort to expand
program net market share, provide customers with more bulb choices, and drive competition between
manufacturers.

Exhibit E.7: Distribution of Participating Manufacturers in Program Year zoos
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Exhibit E.8: Distribution of Participating Manufacturers in Program Year 2007

Future program evaluations should include research into how the program is impacting the
market for CFLs. One approach may be to research retail stocking patters including changes in
the types of bulbs and range of manufacturers of CFLs being offered, and changes in the size of
CFL inventories (shelf space dedicated to CFLs). This research could also be compared with the
baseline study to assess changes over time. It may also be the case that the program is influencing
stocking practices at other store locations that are outside of the APS service territory (and not
part of the program), but within the general geographic region, and the potential influence of the
program on these market changes, if any, should be assessed.

It is recommended that ongoing research be conducted on inclusion of program appliances that
were evaluated during this research but did not pass the initial round of benefit-cost test analysis.
Ongoing research is necessary because changes in technology, measure costs, or other economic
factors such as increasing avoided costs, may make these appliances feasible in future program
designs. Appliances reviewed during this MER cycle but rejected for inclusion in the program
include:

Refrigerators

Freezers

Clothes washers

Dishwashers
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Process Recommendations

Based on the process research, review of the program tracking database and survey activities, the MER
project team recommends the following steps:

We recommend working to continue to improve the centralized database in order to assure that
thorough and consistent data is collected for all partners in the program. For example, tracking
both shipping and sales data is useful for validating lamp sales. Currently, APS pays
manufacturers based on shipping data and it is recommended that APS continue to explore
strategies to improve the tracking of sales data for sales validation purposes. However, it is
recognized that tracking of sales data at the retail level is a difficult proposition and may over
complicate the implementation process if Eros were required to implement strategies to obtain
this data from the retailers.

Although the program implementation contractor has made many improvements to the program
tracing database within the past year, the MER team is unable to determine if the retailer data is
provided at the conclusion of the agreements, once all program products in the Memorandum of
Understanding (MOU) are sold through, or if they provide it periodically with the current format.
The MER team recommends that the program implementation contractor include an indicator of
the total to be sold, the percent sold through, and the dates of the promotion from the MOU so
that the database can be used by APS to track program performance and performance by each
MOU. This would allow for better program management and make it easier to measure program
effects.

The program should continue to reach out to the stores, such as Home Depot and Wal-Mart,
where customers indicate they purchase the majority of their light bulbs. APS has been successful
in reaching out to other retailers such as Bas fas, Ace and True Value, in areas that are not
covered by the big box stores. It is recognized, however, that outreach to smaller outlets is time
consuming and that the return in terms of increased CFL sales and savings needs to be balanced
against the additional time and cost incurred by this type of outreach. Also, retailers have to want
to participate in the program and some retailers, such as WalMart, do not.

• The program should continue to ensure that participating stores are stocked with product and
Signage, and that all sales occur at participating stores. ECOS will need to work with APS in
order to tighten up controls so that program materials are distributed to and bulbs sold only
through retail locations inside of APS service territories or locations proximal to APS territory
serving predominately APS customers. Further, steps should be taken to ensure that program
sales are documented in a clear manner and to ensure that all stores in the program continue to
receive quality in-store support. Clearly documenting all sales, maintaining good records of
shipping and sales data, and verifying locations periodically will help to support this effort. In
addition, ECOS should maintain a tracking database of store visits as well as activities and
promotions.

The program should continue to promote a variety of CFL products to meet customer needs (e.g.,
different kinds of specialty lighting, more wattage options and more light quality options) as these
products become mature in the market. APS is continually striving to promote a wider variety of
good quality CFLs in the market in order to improve customer perceptions of CFLs and decrease
program barriers.

Stores should clearly display the amount of the discount and that APS is the sponsor of the
discount.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 11
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APS and ECOS may want to focus efforts on assisting hardware and grocery stores that are less
likely to promote program products on their own, either through increased education or through
targeted POP materials. Again, the additional cost of this type of promotion needs to be balanced
against the benefit to the program in terms of increased sales and savings.

The program should continue to keep retail managers interested and informed about the program.
Due to the number of managers that were unable to come up with a place where the CFL should
not be used, further explanation about where CFLs should and should not be used could be made
available to managers. In some cases, managers are training their own sales associates to answer
questions, and if the uses and places not to use were conveyed more effectively, it may help cut
misunderstanding.

The program could benefit from increased in-store promotions and other educational efforts to
help customers understand and overcome barriers to purchasing CFLs. For example, in-store
displays of CFLs compared to other bulbs--where the customer can see the size, shape, color,
and possibly how fast the bulbs tum on and off--can help educate customers.

The program may also want to monitor transactions at Costco (that is, number of units sold in
each transaction) to ensure that large numbers of packs aren't being purchased for resale. We also
recommend that APS consider coordinating with the manufacturers and retailers during the next
RFP process to conduct additional research (including research with customers from Costco who
purchase multi-packs).

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 12



PROGRAM OVERVIEW AND EVALUATION OBJECTIVES

This report presents the results of the Measurement, Evaluation, and Research (MER) evaluation of the
APS Consumer Home Products Program (CPP).

1.1 Program Overview

This program promotes the purchase of high-efficiency Energy Star®® rated compact fluorescent lamps
(CFLs). The program design entails soliciting discount pricing from manufacturers, and the sales of
discounted CFLs through participating retail outlets located throughout the APS service territory.

1.2 Program Goals and Objectives

Listed below are the program goals and objectives as defined in the APS DSM portfolio plan:

Promote the purchase of qualified Energy Sta1°®® compact fluorescent light bulbs through
discount pricing.

•

Education and promotional efforts aimed at retailers and consumers about the benefits of Energy
Star®® lighting through educational brochures, program promotional material, point-of-sale
displays, and website content.

Provide customer referrals to participating retail stores.

Achieve total program CFL lamp sales and installations of 1,800,000 lamps in APS territory over
the 2005 - 2007 program cycle.

Achieve demand savings of 13,749 kW over the 2005 - 2007 program cycle.

Achieve total lifetime energy savings of 464,400,000 kph over the 2005 .-- 2007 program cycle.

1.3 Program Participation to Date

APS's Consumer Products program has exceeded its annual sales goals and moved more than 4.4 million
light bulbs into the market since October of 2005. The majority of these bulbs were sold in packs of four
(37%) or packs of eight (24%), and 54% of all program bulbs were sold at Costco, followed by 28% bulbs
at Home Depot. Exhibit 1.1 provides a summary of CFL sales by lamp type and program year.

Overall, the program had an extensive reach. In 2007 more than 280 retail stores-ranging from grocery
stores, to hardware stores, to home improvement stores--sold bulbs through the program. Ninety four
percent of all APS customers purchase lighting at one of these participating stores, and based on survey
responses, we estimate that the buy downs reached between 18% and 29% of all APS households in 2007.
Note that customer specific data is not collected through the program, so this is arr estimate based on
survey responses.

1
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Exhibit 1.1: Summary of CFL Sales

2006

124.368

149.868

3.764

24.916

.184

2.184

675.027

235.116

12.919

2.900

.861

24.032

49.266

174.408

Bulb Type 2005

9 watt Mini-twist

11 watt Mini-twist

13 watt Mini-twist

14 watt Mini-twist

15 watt Mini-twist

18 watt Mini-twist

19 watt Mini-twist

20 watt Mini-twist

23 watt Mini-twist

25 watt Mini-twist

26 watt Mini-twist

3 way CFL

14 watt R30 reflector

15 watt R30 reflector

.000

.188

10.564

.364

85.077

2007

100

11.032

307.381

574.069

95.457

74.059

.127

43,098

191.505

13

4.000

75.405

100.033

118.727

Tutsi

2.284

13.216

.106.776

959.053

112.140

101.875

.127

96.225

389.945

13

10.000

.405

139.585

214.368

23 watt PAR38
reflector

23 watt R40 reflector

Total

.882

2.967

362.410

.038

9.525

1.319.008

32.668

27.952

2.680.626

.588

40.444

4.362.044

1.4 MER Evaluation Objectives

The purpose of the evaluation was to determine the performance of the program and the overall savings
that resulted from the measures installed. Although the savings are the objective measurement of the
program success, the process used to achieve the savings was also evaluated. The following Primary
Research Objectives (PRO) were identified in the research plan in order to assess the program.

1.

2.

3.

4.

5.

Effectiveness of program design and processes

Effectiveness of program education efforts

Effectiveness of the program marketing efforts

a. Product

b. Price

c. Promotion

d. Placement

Participant experience and satisfaction with the program/program bulbs

Energy and demand impacts and cost effectiveness of the program

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation 14



Accordingly the following Kev Performance Indicators (KPI) were identified in the research plan as the
way by which program progress is measured and progress towards achieving the primary research
objectives is evaluated:

a. Percentage of participating retailers that can accurately convey the uses and benefits of CFLs

b. Increase in percentage of customers that are knowledgeable about CFLs

c. Percentage increase in customers aware of Energy Star®®

d. Number of bulbs sold through the program

e. Selection of bulbs available through the program

f. Percentage of customers willing to pay for CFLs with and without buydown incentives

g. Type and content of point of sale consumer information and bulb inventory available at
participating stores

h. Number of manufacturer and retail partners in the program

i. Manufacturer satisfaction with the program

j. Retailer partner and customer satisfaction with program and program bulbs

k. Coincident and non-coincident demand savings and energy savings produced by the program

1. TRC and delivery of maximum energy savings for least cost

In addition to the PRO and KPI discussed above, Appendix A provides an expanded list of topics that
may have been researched as part of the process and impact evaluations

Summit Blue Consulting, LLC and Opinion Dynamics Corporation



IMPACT EVALUATION

2.1 Impact Evaluation Approach

The impact evaluation was primarily a quantitative assessment designed to evaluate the impacts of the
program, including

Gross and net demand and energy savings achievements including a detailed review and
validation of energy savings and cost-benefit assumptions

An analysis of program attribution and net-to-gross effects including the influence of free
ridership and spillover

An analysis of the cost-effectiveness of the program using the Total Resource Cost (TRC) test as
the measure of cost effectiveness

The major research tasks for the impact evaluation effort are stated in Exhibit 2. 1

Exhibit 2.1: Residential Consumer Products Task and Data Collection Summary

Data Collection Activities Planned Activity Completed Activity

Task 8: Comprehensive impact focused review of
program databases and impact algorithms All Completed

Task 9: Complete a baseline and Final uncertainty Relics on input from
multiple tasks

Baseline analysis completed, final
uncertainty analysis is pending

further research

Task 10: Complete onsite installation
verifications and short-term CFL runtime hour
measurements

14 in 2006; 28 in 2007
and TBD in 2008 Not completed

Task 11: Calculate gross and adjusted gross
savings

Relies on input from
multiple tasks

Task12: Calculate net-to-gross ratio, program net
savings and benefit/cost model

Relies on input from
multiple tasks Completed

2.1.1 Engineering Analysis

Data Resources

The initial step in the impact analysis was to collect and review program, and participating retailer data
provided by APS and the implementation contractor, ECOS. These data consisted of annual program
tracking data provided by ECOS. The prob et team conducted a thorough review of the data to fully
understand the data elements available and the completeness of the data, and to identify gaps or needs for
supplementary data analyses.

In early 2007 the MER team provided feedback on the inadequacy of the ECOS program tracking
database. Subsequent research conducted by the MER team indicates that the ECOS database has
improved substantially since program inception in 2005, and the annual data from 2007 was thorough. In
general, the ECOS staff was responsive and delivered the requested data in a timely manner. For future
impact analysis, documentation on various assumptions, such as annual run hours and interactive effects
would be useful.

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation



4.

Summit Blue developed detailed analytic databases in Microsoft Excel for primary impact calculations.
This database incorporated the output from several supplemental analysis conducted in the course of this
evaluation including:

D e v e l o p m e n t  o f  A n a l y t i c  D a t a b a s e s  a n d  M o d e l s

These supplemental analyses are discussed in the following sections

Rétaiiei

Leakage rate is defined here as the percent of bulbs that are sold at a retailer located within APS territory,
but likely installed outside of APS territory due to a particular stores proximity to a non-APS service
provider. A leakage rate analysis was conducted on 3 participating retailers that accounted for
approximately 89% of lamps sold through the program in 2007, as shown in Exhibit 2.1. The analysis was
conducted by using a GIS map that showed APS service ten'itory and tract data for the 2006 U.S. Census
providing household data for all tracts within APS service territory and surrounding non-APS areas.

CFL Sales Leakage Rate Analysis

HD

Costco

Exhibit  2 .1 :  Summary of  2007 Program CFL Sales for  Reta i lers  Included in  the
Leakage Rate Analysis

CFL Sales Leakage Rate Analysis

Analysis of HVAC energy and demand interactive effects

Analysis of base and measure bulb wattage assumptions

Review of secondary literature on annual residential CFL operating hours

Review of coincidence factor assumptions

Review of secondary literature on upstream program in-service rates, i.e., the number of
purchased lamps that are actually installed or put into service by program participants

\

743,860

54%

31%

In conducting this analysis, the MER research team used a radius around each store to identity the
population in and out of territory. A radius of 5 mile was used for Costco and 2.5 miles for HD and
Lowes, as it was assumed that Costco is a member store and people will travel farther for these stores.
Also, there are numerous Home Depot stores and a bigger radius would have too much overlap between
stores. Additionally a larger radius will not change the percent allocation significantly. As a ground rule,
if a census track touched the radius we counted the whole track population. This may have overstated
some tracts while understating others, but the net effect on under / overstating leakage is likely negligible.

As indicated in Exhibit 2.2, the overall leakage is estimated to be 21% with Lowes showing the highest
leakage rate and Home Depot outlets showing the lowest. This analysis indicates that of the 2,114,833
lamps sold in 2007 through these 3 retailers, approximately 446,000 bulbs were likely installed outside of

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 1 7
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APS service territory. Exhibit 2.4, Exhibit 2.5, and Exhibit 2.6 provide a map showing the store locations
for each retailers included in the analysis, general household population and locational CFL sales data.

Exhibit 2.2: Summary of Leakage Rate for Key Participating Retailers

w t  m
s APS

Terr.
Leakage

late

Costco

Home Depot

Lowes

'otul

1,272,116
743,860
98,857

2,114,833

976,280
619,140
72,848

1,668,268

76.700 23.300

83.2% 16.8%

73.7°o 26.3°o

is.9% 21.1 %

While this analysis was possible only for 2007, most stores participating in this study were also active in
2006 and these 2 years comprise the bulk of program activity. For this reason, the evaluation team
considers a leakage rate of 21% to be reasonable for program activity for all years, and the reported
program savings (kph and kw) were adjusted downward by Zl o o to account for non service territory
installations.

Exhibit 2.3 provides a summary of stores currently participating in the program that this analysis
concludes may have leakage rates higher than 50%, and should be reviewed to consider whether they
should remain in the program. For example, Lowes 8 has a calculated leakage rate of approximately 88%
(l00% - 12.3% of households in APS territory intersect of 5 mile radius 88% leakage). A list of
calculated leakage rates for all participating stores can be found in Appendix C.

Exhibit 2.3: Stores Currently Participating in the Program With Estimated Leakage
Rates Higher Than 50%

#I-IHin s

StoreName

Lowes 8

Lowes 3

Costco 7

Home Depot 16

Home Depot 19

Home Depot 4

Costoo 2

Costco 5

# Households
(HH) in 5 mile
radius territory

intersect of 5
mile radius

% of
households in
APS territory

Total Store
Sales

Calculated
APS

terrijo _
sales

57,105
37,927
55,741
38,562
54,865
5,077
l17,273
179,738

7,026

6,016

l 1,294

8,423

14,325

1,685

51,067

88,444

12.30%

15.86%

20.26%

21.84%

26.1100

33.19%

43.55%

49.21%

14,349

9,845

160,426

41,040

57,002

29,488

115,245

112,496

1,765
1,562
32,505
8,964
14,883
9,787
50,184
55,356

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation 18
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Analysis of Base and Measure Bulb Wattage Assumptions

An analysis of base and energy efficient (EE) lamp wattage assumptions was conducted to assess whether
the wattage savings program assumptions were reasonable. As shown in Exhibit 2.7, in general, we
found the wattage savings assumptions to be reasonable and in agreement in all cases except 3-way
switching lamps, where this analysis recommends a slighting reduced wattage savings from 70 to 63
watts. This recommendation is based on the following assumptions:

9 watt

Exhibit 2.7: Bulb Wattage Assumptions
¢»

20 Walt Mini-tlwist

3 way CFL

25 watt Mini-twist

is watt mini-mwisf

15 watt R30 reflector

14 watt Mini-twist

19 Whit 1\4ini4=Wist

For 3-way measure, assumes 50% hours at 23 W, 30% hours at 18 W, 20% hours at 13 W

For 3-way base, assumes 50% hours at 100 W, 30% hours at 75 W, 20% hours at 50 W

?

»

175

.90

98

100

100

65

40

26

60

60

64

75

76

26.

1 4

25

23

20

13

l l

15

14.

18

15

: M a y

\\.,

100

10o"

40

90

63

60.

65

60

75

75

83

49; .1 .

.25

20

20

15.

l l

18

15

14

14

29

49

46

56

70

75

75

57

56

<56

51

.77

29

67

46

45

63

50

57

55

75

23

23 watt R40 reflector 90 23 120 23 67 97

Review of Coincidence Factor Assumptions

The MER team reviewed the KEMA CFL Metering Study4 and a study conducted by Summit Blue
Consulting on the San Francisco Peadar Energy Programs (SFPEP), and determined that coincidence

4 CFL Metering Study, Final Report. KEMA, February 25, 2008

5 Measurement and Evaluation Study of San Francisco Peak Energy Program (SFPEP), Program Years 2003-2004
Final Report. Summit Blue Consulting, March 13, 2006
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factors for residential CFL installations range between 8% and 10% compared to a program planning
assumption of 17%. Exhibit 2.8 provides an example of an on/off metering study of residential CFL run
times conducted on the San Francisco Peak Energy Program in 2004. This evaluation recommends that
the coincidence factor applied to residential CFL installation be reduced from 17% to 10%. The shift in
"percent time on" from summer and winter presented in Exhibit 2.8is due largely to the fact that
California participates in daylight savings. The summer / winter shift likely is not as pronounced in
Arizona because the state does not participate in daylight savings. In addition, coincidence is most
applicable to the context of system peak (which occurs in summer). For APS, peak was defined as single
hour peak at 6:00 PM, and it is likely that the summer peak presented in the red line in Exhibit 2.8 is most
representative of coincidence factor for CFL usage in Arizona. These observations indicate that a 10%
coincidence factor is reasonable.

Exhibit  2 .8:  Example of  Meter ing Study of  Resident ia l  CFL Run Times Conducted on
the San Francisco Peak Energy Program.

III I II

100.0%

80.0%

90.0%

70.0%

Weekday Metering

2z
ox 60.0%
Q
.§4-0
4»

4-4

50.0%o
cano
z0.

400%

30.0%

20,0%

10.0%

0.o%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1$ 16 17 18 19 20 21 22 23 24

Hour

Analysis of HVAC Enerqv and Demand Interactive Effects

HVAC system interaction factors are used to account for the additional savings on air conditioning energy
use from reduced interior lighting loads. A calibrated hourly energy simulation model was used to
examine energy and demand interaction factors (IF). The hourly lighting profile contained in the KEMA
CFL logger study was used for the lighting schedule. Two cases were run, in addition to the baseline: l) a
reduction of 200 W of lighting, and 2) a reduction of 500 W of lighting. The interior energy interaction
factor is equal to the total annual energy savings divided by the lighting annual energy savings, as defined
by the following equation:

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 23
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InteriorEnergy IF = (Total Energy_Base .- Total Energy_EE) / (Lighting Emery]/_Ease - Lighting Energy_EE)

The interior demand interaction factor is equal to the total peak demand reduction divided by the lighting
component of the peak demand reduction, as defined by the following equation:

Interior Demand IF = (Total Demand_Base -Total Demand_EE) / (Lighting Demand_Base - Lighting Demand__EE)

In order to more accurately gauge the impact on electric energy use, two simulation models were used,
one with a heat pump and one with a gas furnace. Each case was given a 50% weighting. The average of
the interaction factors for the 200 W and 500 W lighting reduction cases was then calculated based on die
following equation weighted by HVAC system type:

Interior Energy IF = Interior Energy IF_furnace * 50% + Interior Energy IF__heatpump * 50%

It is also necessary to account for the fraction of CFL's that are installed indoors and effect HVAC system
energy use. A conditioned space installation fraction of 75% was used. This value was taken from the
KEMA CFL study. The adjusted interaction factors were then computed as follows:

Ac#ustea'  IF = Condit ioned Instal lat ion Fract ion * Interior IF

•

•

•

The interior energy Ifs for each of the HVAC system configurations was as follows:

Furnace Interior Energy IF (200 W reduction) - 17.9%

Furnace Interior Energy IF (500 W reduction) .- 18.2%

Heat Pump Interior Energy IF (200 W reduction) --. 8.7%

Heat Pump Interior Energy IF (500 W reduction) .- 9.3%•

•

•

•

The weighted average adj used energy interaction factor was then calculated as follows:

Furnace Interior Energy IF = (17.9% + 18.2%) /2 = 18. 1%

Heat Pump Interior Energy IF = (8.7% + 93%) / 2 = 9.0%

Interior Energy IF = 50% * 18.1% + 50% * 9.0% = l3.5%

Adjusted Energy IF = 13.5% * 75% = 10.2%•

The adjusted interior Demand Ifs were calculated similarly as follows (demand effects were assumed to
be the same for heat pump and AC/furnace systems):

Interior Demand IF (200 W reduction) - 42.1%

Interior Demand IF (500 W reduction) - 38.8%

Interior Demand IF = (42.1% + 38.8%) / 2 : 40.4%

Adjusted Demand IF = 40.4% * 75% : 30.3%

The demand and energy interaction factors are then added to the savings resulting from the installation of
the CFLs alone to arrive at the total savings at the meter.

The demand interaction factor is significant which reflects expected conditions on the Phoenix area peak
cooling day. On these days, cooling is typically required on a 24 hour basis and all internal gains from
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lights must be removed by the air conditioning system. On these peak cooling days there are no
opportunities for free cooling due to night cooling and ventilation effects. An interior demand IF of 40%
is equivalent to all lighting energy being removed by an air conditioner with a COP of 2.5, which is
equivalent to an operating EER of 8.5 at 110 degrees. Energy interaction factors are significantly less
because interior lighting loads during the heating season must be offset by the heating system.

Review of Secondary Literature on Annual Residential CFL Operating Hours

Secondary literature was reviewed to establish whether the daily operating hours assumed in the reported
savings was reasonable. The original APS planning documentation and the semi-annual reports assume
2.74 hours per day, or 1000 hours per year. A review of secondary literatures indicates that actual
operating hours may be as low as 2.34 when both indoor and outdoor CFL installations are included. This
number reduces to 2.28 hours per day when only indoor CFLs are considered..

This evaluation recommends that the original value of 2.74 hours per day be used. However, given the
indications in the literature that average residential lighting operating hours may be less than expected,
this evaluation recommends that residential CFL operating hours be a topic of research for subsequent
MER research.

Review of Secondary Literature on Upstream Program In-service Rates

Secondary literature was reviewed to establish whether an in-service rate is an appropriate evaluation
component. In-service rate is the percentage (%) of lamps purchased that are installed, and also serves to
indicate the percentage of purchased lamps that are stored for future use. The decision was made to
include an in-service rate in the analysis based on the following observations,

From the general population survey (900 surveys) it is noted that the average participant had 3.1 CFL
in service in 2006, and 5.4 in 2007, indicating both that the CFL market share has increased, and that
on average, customers used 2.3 more CFLs per household in 2006 than on 2007.

78% of lamps were sold in packages containing 4 or more lamps, while 40% of lamps were sold in
packages of 6 or more.

Recent research in the literature on this topic indicates an in-service rate of 76% in the California markets.
However, while customers purchase of CFLs has increased in the APS market, they have not been
promoted locally for as long as they have in the California market. Thus, the MER team recommends that
an in-service rate of 90% be used in the analysis and that residential CFL in-service rates be a topic of
research for subsequent MER research.

Approach to Gross Demand and Energy Savings Analysis

The objective of this task was to compute the peak demand and annual energy savings for the CPP. Once
the participation data was compiled in the analytic database, the analysis of demand and energy savings
by program entailed the following steps:

6 CFL Metering Study, Final Report. KEMA February 26, 2005 .

7 2004/2005 Statewide Residential Retrofit Single-Family Energy Efficiency Rebate Evaluation (California). KEMA
/ Iron October 2, 2007. This study conducted 5,000 telephone surveys with program participants and
nonparticipants, and 100 onsite surveys for lighting only.
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Compile gross pre- and post-installation measure counts and performance variables. These data came
primarily from the ECOS program database.

Compile performance factors such as base and energy efficient lamp wattages and operating hours. In
most cases, these variables were included in the program database, however the project team revised
some of these variables as discussed above.

Conduct supplemental analyses as required to verify impacts of CFLs, coincidence with peak
demand, HVAC interactive effects, and confirmation of performance factors used in die savings
analysis. The project team utilized hourly building energy simulation models to estimate interactive
effects .

Engineering algorithms were assembled in the analytic database and used to compute impacts, and
savings by lamp type and program.

Exhibit 2.9: Summary of Reported and Verified Impact Assumptions

Other Assumptions Reported

Operating Hours/Day 2.74

Coincidence Factor 17%

Leakage Factor N A

In-service Rate 100%

Energy IF 8%

Demand IF )%

Verified

2.74

10%

21° o

90%

10° o

30%

2.1.2 Benefit-cost Analysis Methodology

The total resource cost (TRC) test, as defined by the California Standard Practice Manuals, was used to
complete the benefit-cost analysis of the CPP. The total resource cost test includes both the participants'
and utility's costs and compares the demand-side management program to other utility resource options.
The equations that make up the total resource cost test are shown in Exhibit 2. l0.

I California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002.
Available at http://drrc.lbl.gov pubs CA-SPManual-7-02.pdf.
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TUTAL RESOURCE cosT TEST: EQUATIONS

B(;RNe=Btrc/CUe

Btrc = Sum [UAC (1-1-d)"(t-l)]

C - Sum [(Up + PCN, + UIQ) / (1+d)"(t-1)]

Where:
BCRm = the Total Resource Cost Test benefit/cost ratio
UAC, - Utility avoided supply costs in year t of demand and energy impacts valued at
marginal costs, net of free riders
UC, = Utility program administration costs in year t excluding incentives
PCN - participant costs in year t including installation costs, ongoing O&M costs and
equipment removal costs, net of free riders
UIC, : utility increased supply costs in year t. Applies to increase in gas supply cost
increase in space heating due to lighting efficiency improvements
d = discount rate
t= year

UAQ- kw x pad + kph x pp

UAC- kw x med + kph x me

Where:
PVd .- present value of demand avoided cost
PV, present value of energy avoided cost
MCd - marginal cost of demand
MCc -- marginal cost of energy

v

4

Exhibit 2.10: Net Energy Savings by Bulb Type (kph)

The project team used the following benefits and costs to complete the total resource cost test for the APS
Consumer Products Program.

Benefits

The benefits used in the benefit/cost analysis are the demand and energy savings benefits at the generator
valued at APS' avoided energy and capacity costs. The benefits are those that are directly attributed to the
influence of the program, i.e., they are net of free ridership and spillover effects. The energy and demand
savings estimates are derived from verified gross energy and coincident peak demand savings values. The
benefits take into consideration a transmission and loss factor of 9.8%, supplied by APS, and a net-to-
gross ratio of 78%, based on the net-to-gross analysis completed by the project team.

Costs

Program administration customer incremental/installed costs are accounted for in the cost-effectiveness
analysis. Program administration costs were provided by APS and include the following:

• Training
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•

•

•

•

•

Education
Implementation
Marketing
Administration
Measurement, Evaluation and Research

The incremental equipment costs were estimated based on the ECOS database which contains the
qualifying CFL costs, and the base incandescent costs which were estimated from data obtained from
multiple web sources.9

The potential for reductions in lamp cost replacement due to the long life of CFLs compared to
incandescents were also investigated. Because of concerns in the market with regard to reduced lifetimes
due to residential switching patterns this effect was neglected. The resulting analysis can be considered to
be a "conservative" estimate of cost effectiveness.

Assumptions

The following assumptions were used to complete the benefit-cost analysis.

Ezetive useful I : Assumptions were made concerning the effective useful life (EUL) of the equipment.
The unadjusted EUL was assumed to be 5.5 years. This value was calculated from an assumed 5,500 hour
useful life for CFLs with a usage of 1000 annual hours. 10

Storage Aayustmentz Because many CFLs were originally purchased in packages with more than one bulb
and research has shown that some of these bulbs are put into storage, the project team included a storage
adjustment factor in the analysis. A study conducted by KEMA showed that 20% of the bulbs originally
purchased were not installed at the time of purchase, but were placed in storage] 1. Therefore, the in-
service rate for CFLs purchased during 2005-2007 was assumed to be 90%. The bulbs in storage, those
not in-service, are assumed to be used later to replace failed program CFLs. The energy and demand
savings accounted for by the program only include the in-sewice bulbs, and the "in-service factor" was
used to extend the lamp measure life for benefit/cost analysis purposes. Therefore, this adjustment
accounts for the 10% of bulbs purchased that are installed at time after purchase. The equation used to
formulate the storage adjustment is as follows:

Storage Ac§Ustment Factor = I + storage factor / in-servicefactor= 1+10% I90% = 1.11

Using the unadjusted EUL and the storage adjustment factor, the project team estimated the adjusted EUL
to be 6.11 years, based on the following equation (for benefit/cost analysis purposes this was rounded to 6
years):

Acuustea' EUL = Urzaayusted EUL x Storage Acyusrment Factor = 5.5 years x 1.11 = 6.1 I years

Persistence facfor: The persistence factor accounts for the degradation of energy savings over time.
Degradation in energy savings can result from a loss in measure efficiency or effectiveness, or from

9 Web sources include www.bulbs.com, www.1000bulbs.com, www.Qoodmart.com, www.atlantali,qhtbulbs.com,
www.lightbulbdepot.com.

10 Usage= 1000 hours, Unadjusted EULA 5.5 years= 5,500 hours/ 1000 hours/year.

11 2004/2005StatewideResidential Retrofit Single-Family Energy Ejjciency Rebate Evaluation, Iron 2007.
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participants disabling the DSM measure or reverting to the original technology12. Given the heightened
awareness in recent years about energy efficiency and climate change, the team assumed that once an
energy efficient product is installed, the owner will not revert back to a lower efficiency product. 13
Therefore, the persistence factor was set at 100% for all equipment.

Length of analysis: The analysis was completed for 2005 through 2014,based on the longest lifetime for
installations in 2007. Because the lifetime for all technologies is eight years, savings from equipment
installed in 2007 would be available until 2014.

Discount rate: A discount rate of 8.42%, from the avoided energy and demand forecast provided by APS,
was used for the analysis.

Avoided cost of energy: APS provided the avoided cost data from their avoided energy and demand
forecast. Because the forecast covered 2007 through 2026 and the benefit-cost analysis began in 2005,
Summit Blue Consulting used the 2007 values for the years 2006 and 2005,14

2.2 Impact Research Results

The impact energy and demand savings results are presented in this section of the report. The results are
presented as gross reported results and as gross verified results. Gross reported results are based on the
data supplied by ECOS and the gross verified results are the adjusted results based on all of the MER
research activities. The gross verified results represent the estimated savings at the customer meter and
are unadjusted for net-to-gross effects. They are an input to the benefit/cost analysis where they are
adjusted for net-to-gross effects.

Exhibit 2 through Exhibit 2 present program reported gross savings for the CPP, and Exhibit 2 through
Exhibit 2 present the gross verified savings estimates. The impact results are presented as reported and
verified savings achievements (as verified by this evaluation study). In reviewing the savings results, it is
helpful to refer to the following definitions and presentation formats

Gross reported energy savings are the annual energy savings (kph and terns) reported by the
implementation contractors in their tracing databases. These are gross savings at the customer
meter and have not been verified or adj used for net-to-gross effects.
Gross reported non-coincident demand savings are the demand savings reported by either APS
or the implementation contractors in their tracking databases. These are gross savings at the
customer meter and have not been verified, adjusted for net-to-gross effects, or adjusted for
coincidence with APS system peak.

12 Engineering Methods for Estimating the Impacts of Demand-Side Management Programs, Volume 2,
Architectural Energy Corporation, RCG, Hauler Bailly
13 Many persistence studies found no differences, that were statistically significant, between the ex-ante and ex-post
effective useful lives. Persistence is also not consistently accounted for in other states- explicitly states and within
the EUL calculation. From Vine, E, "The Integration of Energy Efficiency, Renewable Energy, Demand Response
and Climate Change: Challenges and Opportunities for Evaluators and Planners," Environmental Energy
Technologies Division, Lawrence Berkeley National Laboratory, June 2007.
14 The use of 2007 avoided cost values for the 2006 and 2005 program years was discussed with and approved by
APS.
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Gross reported coincident demand savings are the reported demand savings adjusted for the
original coincidence factor of 17%.

Verified gross energy savings are annual energy savings (kph and terms) that have been
verified by the MER evaluation activities. These are also gross savings at the customer meter that
have not been adjusted for net-to-gross effects. The fraction of verified savings to reported
savings is termed the energy Realization Rate.

Verified gross non-coincident demand savings are demand savings that have been verified by
the MER evaluation activities. These are also gross savings at the customer meter that have not
been adjusted for net~to-gross effects or coincidence with APS system peak. The fraction of
verified savings to reported savings is termed the demand Realization Rate.

Verified gross coincident demand savings are verified demand savings adjusted for the
recommended coincidence factor of 10%.
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As noted above, the gross reported results are based on the data supplied by ECOS and the gross verified
results are the adjusted results based on the MER research activities. The verified values include
adjustments for the leakage rate (2l.l° n), the in-service factor 90%, and the coincidence factor (used in
the coincident demand savings analysis), and the inclusion of HVAC interaction factors.

Exhibit 2.18 provides a summary comparison of changes in key program reported and MER verified
values. The improvement in cost effectiveness was the result of several factors. The quantity of lamps
sold was significantly higher with 4.4 million CFL bulbs sold through the program compared to a
planning assumption of approximately 2.3 million bulbs. The planning assumptions overestimated CFL
costs. The original assumed CFL cost was approximately $5.00 per bulb, while actual lamp costs,
weighted for CFL wattage, was closer to $3.00.

Exhibit 2.18: Impact Evaluation Summary

Reported
Results

MER Verified
Results

Impact on
Reported Savings

4.361.954

2.74

100%

0%

4.362.044

2.74

90° o

Increase

Decrease

Decrease

Decrease

Increase

Increase

Decrease

Decrease

Decrease

Decrease

Total Number of Lamps Sold

Operating Hours per day

In-Sewice Rate

Leakage Rate

Energy HVAC Interaction Factor

Demand HVAC Interaction Factor

Coincidence Factor

Demand Savings (MW) (Coincident)

Annual Energy Savings (Mwh)

Lifetime Energy Savings (Mwh)

0%

17%

42.1

266.792

1.467.359

10° o

30%

10° o

22.7

204.128

.122.706

Realization Rate Demand' NA 54%

Realization Rate Annual Energy' 77%

Realization Rate Lifetime Energyl

Free Ridership

Spillover

Net to Gross Ratio

40%

77%

31%

60%

2.6

79%

NA

Decrease

Increase

Increase

IncreaseBenefit to Cost Ratio (TRC)

Notes:
I. The reported and verified demand and energy savings presented in this table compare values
reported in the semi-annual report to the MER verified values. The MER reported values in this
table include an adjustment for line losses of 9.8% in order to be consistent with the reports in the
semi-annual filing. The greater realization rate for lifetime energy compared to annual energy is a
function of the fact that the overall average lamp life was extended in the analysis due to the effect
of lamps that were put into storage as opposed to in to service at the time of purchase.
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2.3 Net to Gross Analysis

2.3.1 Free Rider Survey Questions

The CPP participant survey included several questions designed to measure free ridership. The questions
measured whether the participant would have bought the CFLs without the buy-down. Participants were
asked the same set of questions about two different bulb types. (Questions FRI through FRO referred to
the first CFL type and FR5 through FRO to the second CFL type.) The sample data included the type of
CFL purchased, the amount paid, as well as the date and store purchased Hom so the participant could be
prompted with that information.

The respondents were asked "would you have paid up to $X...'?" where $X was determined by the data 'm
the program tracking system plus the buydown amount, which is specified in the program design.
Respondents were first asked if they would have paid an amount higher than die market price, reflected
by "$[PRICE PAID + BUYDOWN Aiv1oUnT+50% of BUYDOWIN]" in question FRI. Respondents
were next asked if they would have paid the market price, reflected by "[PRICE PAID + BUYDOWN
AMOUNT]" in question FR2. Respondents were only asked the second price if they said NO to the first
price.

Respondents were also asked several other questions that are relevant for calculating free ridership. They
were asked how familiar they were with CFLs prior to purchasing the program-supported bulbs (question
10). They were asked whether they used any CFLs (question lob) or had purchased any CFLs (question
14) prior to purchasing the program-supported bulbs.

FRI. Thinking of the [TYPEI] CFLs you purchased on [DATE] at [STORE] would you have paid up to
$[PRICE PAID + BUYDOWN AMOUNT+50% of BUYDOWN] for [DEs cl]'?
1. Yes [SKIP TO FRO]
2. No
3. (Don't know/don't recall)

FRO. Would you have paid up to [PRICE PAID + BUYDOWN AMOUNT]'?
1. Yes [SKIP TO FRO]
2. No
99. (Don't know/don't recall)

FRO. Would you have paid up to [PRICE PAID + 50% LESS THAN BUYDOWN AMOUNT]?
1. Yes [SKIP TO FR5]
2. No [SKIP TO FR5]
99. (Don't know/don't recall) [SKIP TO FR5]

FR4. If the [TYPE1] CFLs you purchased at [STORE] on [DATE] had cost $[PRICE PAID +
BUYDOWN AMOUNT] would you have purchased...(READ LIST)
1. More CFLs [+0%]
2. Definitely the same number [+0%]
3. Probably the same number [-l0%]
4. Probably fewer [-25%]
5. Definitely fewer [-50%]
6. (Don't know/don't recall) [-0%]

10. Prior to purchasing these bulbs were you...
1. Not at all familiar with compact florescent light bulbs (also called CFLs) [SKIP to Ql1]
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2. Slightly familiar with CFLs
3. Somewhat familiar with CFLs or
4. Very familiar with CFLs
99. (Don't know/refused)

lob. [SKIP IF Ql0=l] Prior to purchasing these bulbs, would you say that you used...
1. No CFLs (0%)
2. Some CFLs
3. About half CFLs
4. Mostly CFLs, or
5. All CFLs in the screw-in sockets in your home (l00%)
6. (Don't know/refused)

14. Prior to purchasing the bulbs at [STORE] on [DATE], had you purchased any compact florescent
light bulbs?
1. Yes, I have purchased CFLs before
2. No, this was my first CFL purchase
3. (Don't know/don't recall)

2.3.2 Free Ridership Analysis Overview

A participant is initially defined as a 100% free rider if they would have bought the CFLs at an
unsubsidized price (by answering yes to either question FRI or FRO). 100% free riders were then asked
question FRO and their free ridership percentage was adjusted by the percents shown in question FR4
above. For example, if a respondent answered 'Probably fewer' (4) their free ridership percent would be
reduced by 25%, resulting in a final free ridership rate of 75%.

The number of CFLs purchased by the surveyed population varied (i.e., some person purchased more than
others) and it was necessary to weight the net-to-gross survey results according to number of CFLs
purchased by the various respondents in order to provide a savings weighted net-to-gross estimate.
Summing gross and net Watts across the surveyed population then dividing the net Watts by the gross
Watts gives the final, savings-weighted net-to-gross ratio. One minus the net-to-gross ratio is the free
ridership percentage.

The initial free ridership rate was discounted based on answers to the familiarity (question 10) and
previous purchase behavior questions (questions 10b and 14). The discounted free ridership rate was
calculated assuming the following were NCT free riders:

someone "not at all familiar" with CFLs
someone that had used no CFLs before
someone that had purchased no CFLs before.

The free ridership total was also examined if someone "slightly familiar" with CFLs was considered not a
free rider, but that result is less defensible.

2.3.3 Free Ridership Results

Survey results were examined for 86 participants. Respondents were asked about two different CFLs,
labeled Type l and Type 2 in Exhibit 2. These CFL types were extracted from the tracking database and
were different for each respondent. The only distinction of relevance for the analysis presented below is
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that respondents were asked about Type 1 first and Type 2 second, and some were not asked about a
second type of bulb.

Over half said they would have bought the bulbs at the price they paid plus the buydown plus 50% (CFL
Type l in Exhibit 2) Another 17% would have bought them at the price they paid plus the buydown. This
means that a total of 67% (50% + 17%) said they would have purchased the first type of bulb at an
undiscounted price. When these numbers flow through the analysis with the number of bulbs purchased
and their Watts, 70% of the savings are Nom free riders, which represents the initial free ridership rate.
Supporting this finding is that later in the survey, respondents were asked "Would you still be likely to
purchase a CFL in the future if the bulbs were sold at a slightly higher price?" and 83% said yes.

Exhibit 2. 19: Answers to Purchase Price Questions

Would you have'paid
;pri¢¢4~Buyd@wn+§o%?

Would you have paid Price +
Buydown?

Frequency Percent

CFL Type 1

Frequency Percent

25 15

0

19.8

17.4

11.6

51.2

100.0

1 Yes

2 No

3 (Don't know/don't recall)

Missing

Total

51.2

29.1

19.8

0

100.0 86

CFL Type 2

6

1 Yes

2 No

3 (Don't know/don't recall)

Missing

Total

75 87.2

100.0

1.2

93.0

100.0

Respondents were also asked how familiar they were with CFLs and if they had ever used them before. If
we assume that someone "not at all familiar" with CFLs could not be a free rider, and someone that had
never used CFLs before could not be a free rider, and recalculate the results, the total free ridership rate
falls to 43°

Later in the survey respondents were asked "Prior to purchasing the bulbs at [STORE] on [DATE], had
you purchased any compact florescent light bulbs?" If we assume that those who said "no" to this
question could notbe free riders, and we include the assumptions in the previous paragraph, then the total
free ridership rate falls to 31%. If, in addition to the above, we assume someone who was "slightly
familiar with CFLs" could not be a free rider, then the total free ridership rate falls to 25° 0.

The calculated individual free ridership rate (whether based on the price questions or as adjusted for the
familiarity and purchase responses) was not correlated with whether respondents knew that the CFL they
purchased was purchased at a discount.

2.3.4 Spillover Survey Questions
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The CPP participant survey included several questions designed to measure spillover.

SOI. Have you purchased any additional compact florescent light bulbs since the purchase that we've
been discussing?
l. Yes
2. No [SKIP TO QD1]
3. (Don't know/don't recall) [SKIP TO QD1]

SON. Did you receive a discount or did you buy these additional CFLs at a reduced price?
1. Yes [SKIP TO QD1]
2. No
3. (Don't know/don't recall)

S03. Would you have purchased these additional compact florescent light bulbs if you did not have the
prior experience of using the CFLs that we've been discussing?
1. Yes
2. No
99. (Don't know/don't recall)

SO4. How many compact fluorescent light bulbs have you purchased since [DATE]?
1. [OPEN END]
99. (Don't know/don't recall)

SON. To the best of your knowledge, did the information you received from APS in any way influence
your decision to purchase these CFLs'?
1. Yes
2. No
3. (Don't know/don't recall)

2.3.5 Spillover Analysis Overview

Questions SON and SO5 can define who purchased CFLs that ought to be counted as spillover. If
someone answered "no" to SON then their experience with program-supported CFLs led them to buy
more and the CFLs that they reported in SO4 can be counted as spillover. Similarly, if they responded
"yes" to SO5, then the bulbs that they reported in SO4 can be counted as spillover. To extrapolate to the
population, the average CFL Watts for respondents can be used as a proxy for spillover bulbs. When a
respondent did not know how many additional CFLs they bought, the average of those who did know will
be used. Summing spillover Watts across the respondents and dividing by gross reported watts for all
respondents will yield spillover as a percent of total reported savings.

2.3.6 Spillover Results

Eight out of 86 respondents had spillover, or 8.l%. They reported purchasing between 2 and 25 bulbs, as
presented in Exhibit 2. The average Watts of the bulbs purchased by all respondents was 15. Computing
total spillover Watts and dividing by total Watts across all respondents yields a spillover rate of 16%. If
we assume the outlier who purchased 25 bulbs installed only 4 and put the rest on the shelf, then the
spillover rate is 9%. If in addition we assume the outlier who purchased 12 bulbs installed only 4, then the
spillover rate is 6%. Because the response rate to spillover was quite small (8 respondents total) and the
uncertainty around this estimate is large, a conservative estimate for spillover of 9% was used in this
evaluation. Future research on spillover will focus on the market transformation effects of the program,
such as more stores stocking a greater variety and larger supply of CFLs.
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Exhibit 2.20: Number of Spillover Bulbs Purchased

Percent q

Grand 'Total
Percent at

Number of Bulbs Frequency Subtotal

1 13%

4 50%

13%

13%

13 o o

100° o

4 36%

9%

9%

9%

Subtotal 73%

Don't know 27° 0

Grand Total 11 100%

r= Assigned the average number of bulbs for the calculation.

1

1

8

2.3.7 Summary and Net-to-Gross Ratio

The final net-to-gross factor calculated from the attribution data alone (without field verification
adjustments) is calculated as:

1 - (free ridership) + (spillover)

The results are shown in the following table.

Exhibi t  2 .21:  At t r ibut ion Resul ts

Definition
Free

Ridership
Spillover

Net-To~
Gross
Factor

Initial free ridership rate 90 o 39°

Treating "Not at all famiIial*' with CFLS or never used CFLs as not free
riders

43% 66%

Treating "Not at alifamiliar" with CFLs, never used CFLs, and never
purchased CFLs before as not free riders riders (Recommended
Values)

Same as above plus treating "slightly familiar" with CFLs as not Hee
riders

25% 84%

Based on this analysis ,the best estimate for free ridership was 31° o.. This implies that 69% of person
interviewed who purchased CFL bulbs offered through the program were either unaware of CFLs bulbs or
had never used or purchased CFL bulbs prior to their purchase, or would not have purchased the bulbs at
retail price. Conversely, it implies that 3 l% of persons who purchased CFL bulbs were aware of CFL
bulbs, or had used CFL bulbs prior to their purchase, or they would have purchased CFL bulbs without
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the reduced CFL price offered through die program. Combined with estimated spillover effects at 9%, the
estimated NTG ratio for the 2005 .- 2007 CPP Program is then 78%15.

2.3.8 Summary of Net Savings

The gross impact energy and demand savings results are presented previously in this report are adjusted
by the net to gross factor to estimate net savings. Exhibit 222 and Exhibit 23 present program verified net
savings for the CPP after adjusting for the 78% net to gross factor previously discussed. In reviewing the
savings results, it is helpful to refer to the following definitions and presentation formats:

Verified net annual energy savings are the net verified annual energy savings at the customer
site. These values are the verified gross arial energy savings adjusted for the net-to-gross factor.
Verified net coincident demand savings are the net verified demand savings at the customer
site. These values are the verified gross coincident demand savings adjusted for net-to-gross
factor.

15 It should be noted that the program planning assumptions estimated NTG at 60%, however this value include both free
ridership and a leakage rate allowance. Using the approach outlined in this evaluation, this planning number of 60% compares to
a value of 57% when the leakage rate of 21% previously discussed is incorporated through the following equation,

Comparative NTG (57%) = 1- Freeridership (3 l%) - Leakage Rate (21%) + Spillover (9%)
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Exhibit 2.22: Net Energy Savings by Bulb Type (kph)

Total Annual
Varifierl Net

kph

T088 Lifetime
Net kph % of

Total2885

3.792.771

4.473.184

109.904

921.517

EnergySaving

9888 M 3

930

41.096

20.585.862

7.017.624

377.217

107.256

44%

20%

2%

137.788

200.689

.758.167

8:713.792 13%

00 o

0%288.093

252.680

1367.763

353.369.429

157.439.316

18.0088843

20.723.124

5.021.592

18.887.017

107.153.617

.480

2-640.855

16.953.269

25.405.14S

38.250.993

18.073.423

14.000.340

797.550.886

Bulb Type

9 watt Mini-twist

11 watt Mini-twist

13 watt Mini-twist

14 watt Mini-twist

15 watt Mini-twist

18 watt Mini-twist

19 watt M°mi-twist

20 watt Mini-twist

23 watt Mini-twist

25 watt Mini-twist

26 watt Mini-twist

3 way CFL

14 watt R30 reflector

15 watt R30 reflector

23 watt PAR38 reflector

23 watt R40 reflector

Total

270.956

342.727

429.605

186.741

1L865.882

.037.891

2.760.147

1.436.278

599.497

44:766,s50

2007

2-011

207.588

39,870,354

17.134.522

2.787.214

2.739.068

913.017

.538_048

9.567.994

633

192.062

3.082.413

.310.271

.851 .852

.420.193

.759.279

88.3765519

45.942
248.684

64.248.987
28.625330
3.274.335
.767_841
913.017

,_434_003

19.482.476

633
480.155

.082.413
4.619.117
6_954.126

3.286.077
2.545.516

145,009,252 100%
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Exhibit 2.23: Net Coincident Demand Savings by Bulb Type (kW)

2005

Energy Savings

2006 2007 Total
% o£
Total

0 0%

422

498

2.293

782

42

44%

20° o

103

4.440

.908

310

305

102

171

.066

7.155

.188

365

420

102

382

.170134

196

970

32

3%

1%

2%

13%

0%

0%

2%

3%

5%

2%

116

307

160

343

514

775

366

283

.149

Bulb Type

9 watt Mini-twist

11 watt Mini-twist

13 watt Mini-twist

14 watt Mini-twist

15 watt Mini-twist

18 watt Mini-twist

19 watt Mini-twist

20 watt Mini-twist

23 watt Mini-twist

25 watt Mini-twist

26 watt Mini-twist

3 way CFL

14 watt R30 reflector

15 watt R30 reflector

23 watt PAR38 reflector

23 watt R40 reflector

Total .321 4.986

343

369

429

158

196

9.841 300%

2.4 Cost Benefit Analysis Results

This section of the report presents the results of the benefit-cost analysis of the program. As stated above,
the benefit-cost analysis relied on the Total Resource Cost test as defined by the California Standard

Practice Manual16. Exhibit 2 summarizes the results from the benefit-cost analysis. The net present value
(NPV) of benefits, the NOV of costs, and the benefit-cost ratio are shown.

Exhibit 2.24: Benefit-Cost Analysis Summary

NPV of Net
Benefits

Benefit-C<0st
RatioProgram For Reporting

Consumer Products Program

NPV of Benefits

$42 909,613

NPV of Costs

$10,457,010 $32,452,603 4.10

The Consumer Products Program yielded a benefit-cost ratio of 5.20.

3 California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002.
Available at http: /drrc.lbl.gov/pubs/CA-SPManual-7-02.pdf
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PROCESS EVALUATION

3.1 Methodology

In addition to periodic informal interviews with the APS program manager and the program implementer,
ECOS Consulting, five research tasks were completed in support of the process evaluation of the
Consumer Products Program. These five tasks are described below.

3.1.1 Review of Program Databases

In support of the process evaluation, the MER team conducted a comprehensive review of all available
program databases for the Consumer Products Program.

This included the following tiles provided by the program implementer:

April 2007 APS TRACKING SHEET2.x1s
September 2007 APS Sales Tracker GW.xls
October 2007 APS Sales Tracker GW.xls
November 2007 APS Sales Tracker GW.xls
December 2007 APS Sales Tracker with Amazon Draft GW.xls

The MER team also reviewed monthly reports from ECOS to APS and a 2006 database (tblbulbs.xls) of
shipping data by manufacturer provided by APS. Note that in 2006, ECOS would send hard copies of the
manufacturers' shipping data to APS with their invoices for payment. APS would then enter this data into
a spreadsheet and pay incentives based on the shipping data. APS has since revised this process by
developing a database into which all backup bulb sales data is entered. Any duplicate triggers an
automatic e-mail that is generated to ECOS to check.

Finally, we also reviewed a 2006 database of sales data that included annual sell through data by month
by store to give a total number of CFLs that were moved by the program (APS kph Savings
2006.Actuals Jan-Jun_ Jul-Dec.xls). Also in this file is a breakdown of actual CFLs sold (by bulb type) in
the program from January-June 2006 and July-December 2006.

The MER team was unable to get the Memorandum of Understanding (MOUs) from ECOS during this
evaluation (thus we could not compare sell through data to goals). ECOS showed hesitation for providing
MOUs because they are contracts between ECOS and the manufacturers.

3.1.2 Retailer Interviews and Visits (in-store)

The MER team also visited 37 stores to interview retailers in October and November 2006 (i.e., floor
managers who interact with customers) on their perspectives of the APS Energy Star program, collect
data on stocking and promotional materials for Energy Star lighting, and collect customer names to
provide us with a sample for further "participant" research.

The MER team was given files that accounted for a total 340 participating stores as of October 2006, and
from these stores we developed a list of individual retail locations to visit. The MER team developed a
selection criteria designed to include a representative mix of high county and low valley stores. Our
criteria assigned participating retailers to one of two different categories: big box retailers and small
hardware stores. The specific stores were chosen by geographic location and by sell through

3
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numbers/percentages. We chose to visit stores that had the most foot traffic, thus the stores that we visited
were heavily weighted to the big box stores.

In all, the MER Team visited a total of 37 stores, including 25 home improvement stores, six hardware
stores, and six grocery stores. The specific stores included:

•

•

•

•

•

•

•

18 Home Depot stores
7 Lowe's stores
3 True Value stores
3 Ace Hardware stores
2 AJ's stores
2 Bas fas' stores
2 Food City stores

While in the retail stores, the MER Team also gathered information about the merchandise display and
promotional materials presented in the store. After gathering this information, we also collected names for
the "participant" research, as described below.

3.1.3 Participant Survey

Between December 3, 2006 and December 28, 2006 and again between September 6, 2007 and October
28, 2007 the MER team conducted quantitative telephone interviews with customers that purchased
program lighting from participating retailers. The survey was designed to gather data regarding customer
satisfaction with the program and program bulbs, awareness of CFLs prior to the promotion, recall of the
Energy Star label and messaging, ability to identify the promotion with APS and willingness to pay for
CFLs with and without incentives. The survey was also used to collect data for use in the impact
evaluation and the net to gross (free-ridership and spillover) calculation.

The APS Consumer Home Products program design entails developing partnerships between lighting
manufacturers and retailers through which energy efficient lighting is distributed to retailers at discounted
prices from manufacturers and sold to consumers though participating retail outlets located throughout the
APS service territory. The program design does not provide a means of collecting participating customer
data. The MER team utilized two approaches to address this data gap and build a sample of participating
customers for the survey effort:

In-store .visits to participating retail Iodations - In addition to conducting retailer interviews, the
MER team used the in-store visits to identify and recruit a sample of customers purchasing'
program lighting products. We stationed field staff in the lighting aisle in participating retail
locations to observe the in-store display and customer interactions with program materials.
Customers purchasing CFLs were informed of the ongoing research effor t and asked to
participate in the survey. Entry in a drawing for a gift card for the participating retailer was
offered as an incentive to participate. Those agreeing to participate provided contact information,
their electric utility company, arid information regarding their purchase.

Leveraging program promotional events .- The program implementation contractor conducted
several in-store promotional events in between September 9, 2006 through September 29, 2007.
In support of the MQER effort, the ECOS representative informed customers gathering information
during the promotional event about the research effort and the opportunity to participate. Again
entry in a drawing for a gift card for the participating retailer was offered as an incentive to
participate in the research. Those agreeing to participate provided contact information, their
electric utility company, and information regarding their purchase
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The MER team developed a sample of 181 customers that purchased a program CFL from participating
retailers using the methods described above. We completed a total of 86 interviews wide customers
included in the sample.

3.1.4 General Population Survey

ODC conducted telephone surveys with 450 residential customers in both November 2006 and November
2007 for a total of 900 interviews. In order to participate in the survey, respondents had to be APS
customers, and decision makers in the home. This survey is designed to track changes in customers'
awareness, knowledge and purchasing behaviors for lighting.

3.1.5 Mystery caller Interviews

Five mystery caller interviews were made to the program 800 number to inquire about the program,
assess the call center's ability to answer customer questions, and determine response time. These calls
were made on 10/19/06 on 12/12/06. 1/4/07. 1/17/07 and 1/18/07.

3.2 Process Evaluation Approach and Research Tasks

The process evaluation provides feedback on a wide range of topics and program activities, with the
ultimate goal of identifying opportunities to improve the function of program processes. The function of
the program and the program's influence on various market actors will be assessed through the use of
both quantitative metrics and qualitative statements to measure the programs KPIs. For example,
quantitative metrics may include items such as the number of manufacturer partners in the program as a
percentage of all possible manufacturers, or the percentage of program light bulbs sold at stores within the
APS territory that are installed at residences outside of the APS territory. Qualitative statements may
include, for example, an interpretation of items such as open ended responses to survey questions about
customer views on lighting efficiency and pricing when making a purchasing decision, or manufactllrer's
views on the impact of the program on their sales.

The major research tasks for the process evaluation effort are stated below in Exhibit 3.1. Appendix B
provides a detailed description of each task.

Exhibit 3.1: Consumer Products Program Process Evaluation Data Collection
Summary

Number of
Completes

Planned Number of
Completes

All

N/A

N/A

900 (Late 2006 & 2007)

A11

N / A

N / A

9 0 0

21 (11 in Phoenix area and
10 in non-metro area)

Data Collection Activities

Task 1: Comprehensive review of program databases and materials

Task2: On going interviews with program staff

Task3: In-depth interviews with participating manufacturers

Task 4: Annual survey of residential customers

Task 5: Store visits to interview retailer staff and assess in-store
customer perspective of promotion

Task 6:Participant interviews

Task 7: Mystery caller to program toII'ee number

100

2-3

86

3.3 Process Research Results by Primary Research Objective

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 48



a

The following Primarv Research Objectives (PRO) have been selected in order to assess the program.

l . Effectiveness of program design and processes

2. Effectiveness of program education efforts

3. Effectiveness of the program marketing and recruiting efforts

4. Participant experience and satisfaction with the program

The process research findings are presented below by Primary Research Objective. For each Primary
Research Objective results are presented by each of the Key Performance Indicators and Other
Performance Indicators defined in the program research plan.

3.3.1 Effectiveness of Program Design and Processes

The MER team evaluated the effectiveness of the programs design and processes by speaking with
program administrators and the implementation contractor, reviewing program documentation and
tracking databases, visiting retail partner stores and conducting surveys with program participants and the
APS general population. The evaluation found that while the program design and processes have
improved since the program started there is still more that can be done to increase the effectiveness of the
program.

The program has surpassed its "stretch" goal of 2.5 million CFLs sold in 2007 (the original filed goal for
2007 was 600,000) and has increased the number of retail and manufacturing partners. However, while
the number of bulbs sold through the program has more than doubled between 2006 and 2007 a fraction
of the bulbs appear to be sold to non-APS customers. This was because some retail chains have stores
outside of or near the border of the APS service territory that sell APS bulbs. In order to minimize leakage
rates APS may wish to consider requiring MOU's to include an analysis of the percent of customers in
APS territory by store location. This analysis need not be exhaustive but should be of sufficient depth to
allow ECOS and APS to identify and exclude from the program, retail locations that are likely to
contribute disproportionately to program leakage.

Another factor that has led to the large increase in the number of bulbs sold through the program is the
introduction of six, seven, eight and ten packs of CFLs sold at Costco, Home Depot and other retailers.
Bulb sales at Costco accounted for more than half of all program CFL sales in 2007. However, only 7%
of APS customers purchase the majority of their lighting from Costco. APS customers are much more
likely to purchase the majority of their lighting at Home Depot or Wal-Mart .according to the General
Population Survey data. APS may wish to conduct further research to examine the percent of program
bulbs purchased that are actually installed and continue to expand the program with other retailers.

The program has also increased the number of bulb types offered from 25 in 2006 to 52 in 2007. However
82% of the 2007 bulb types are 60 watt equivalent bulbs and only 14% are considered specialty bulbs
(dimmable, 3-way, reflector)." APS is continually assessing CFL technology developments and working
to increase the nrunber of specialty bulbs and different wattage CFLs offered through the program in
order to further increase the selection of bulbs.

While not appearing to impinge on the overall effect of the program design and processes, the MER team
has found that the program implementation and documentation can be inconsistent. During retailer visits
MER staff discovered many of the stores are selling the program bulbs at the prices expected, but some

17 Note that these figures are not mutually exclusive.
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bulbs are either not being sold at the correct prices or are not priced clearly enough for the consumer to
realize that the bulbs are discounted. The inconsistent pricing can make it difficult to measure program
effects. While the program implementation contractor has made many improvements to the program
tracking database within the past year the MER team is unable to determine if the retailer data is provided
at the conclusion of the agreements, once all program products in the MOU are sold through, or if they
provide it periodically with the current format. The MER team recommends that the program
implementation contractor include an indicator of the total to be sold, the percent sold through, and the
dates of the promotion from the MOU so that the database can be used by APS to track program
performance and performance by each MOU. This would allow for better program management and make
it easier to measure program effects.

Key Performance Indicators

Number of manufacturers/retailer partners in the program

Both the number of manufacturing partners and retailer partners has increased from 2006. In 2006 there
were 6 manufacturers and 10 retailer partners in the program. By 2007 there were 8 manufacturers and 14
retail partners. The program partners with a wide variety of retailers which include a warehouse
membership club, two big box home improvement stores, a large retail chain, hardware store chains,
discount stores, drug and grocery stores as well as an online retailer. Overall a total of 289 stores sold
APS bulbs. New manufacturers to the 2007 program include Globe and ULA while new retailers include
Bulb Mew. Dollar Tree. AKA Green. Amazon.com and 99 Cent. 1

While Greenlite has the most retailer partners these partners tend to be the smaller retailers. Greenlite
offers one law CFL to all of its partners. Feit has fewer retailer partners overall but sells more program
CFLs than any of the other manufacturers since it has partnered with the two of the largest retailers,
Costco and Lowe's.

Exhibit 3.2: Manufacturers Sold at Each Participating Retailer in 2006 and 2007

ULA

Warehouse club

Big box home
improvement

X /

Hardware

Large retailer

Grocery X /

Drugstore

Discount store

Retailer Felt TCP Phillipe OS GE Globe Greenlite

Costco X J X /

Lowe's X /

Home Depot

True Value

Ace Hardware

Walmart

Bas fas

CVS

Walgreen

99 Cents

Big Lots

3 Bulb Me sold bulbs though the program from March through June 2007.
9 Walgreen was a 2006 partner but not a 2007 partner.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 50



X

Small retailer X

X

Dollar Tree

AKA Green

Amazon,com

Online retailer Bulb re X
X=Sold in 2007
J .-. Sold in 2006

Number of bulbs sold through the Droqram

The Program exceed both its 2006 "stretch" goal of moving at least 1.2 million CFLs and its 2007
stretch" goal of moving at least 2.5 million Energy Star qualified CFLs. The 2006 program exceeded it's

goal by over 116,000 CFLs for a total of 1,316,888 CFLs sold through the program and the 2007 program
exceeded its goal by over 180,000 CFLs for a total of 2,680,626 Energy Star qualified CFLs through
participating retailers

The program expanded in 2007 in terms of the number of manufacturers and retailer partners while the
goal for the number of CFLs sold through the program more than doubled from the 2006 goal. The
program was still able to surpass this goal in 2007 and ended up selling more than double the number of
CFL's sold though the program in 2006

Exhibit 3.3: Number of CFLs and Packs Sold in 2006 and 2007 by Retailer

sales Inception

Costco 8(8)

24(21)

11(8)

10 (N/A)

62 D (59 ")

17 (17")

n/A° <79°)

Big Lots

99 Cent Store

Wat-matt

Bashers/AJs/Food City

Ace Hardware

True Value

Dollar Tree

Walgreen

AKA Green

Albertsons/Osco CVS

Bulb Me

Amazon.com

53¢(61

1 (n/A)
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a. Unless noted othenvise, store location numbers werefound in the November APS Sales Tracker.xls.
b We were unable to very that sales occurred at all of these locations in 2006/2007 due to incomplete data.
c Based on baseline data MZ Retailers Sept 05y'rom baseline xls).
d Walgreen was not included in 2007, but residual sales dataj9'om 2006 rolled over to 2007is included
e. Only CVS was included in 2007, but residual sales datafrom 2006 rolled over to 2007 is included Can not
verify/ that sales occurred at all locations in 2007.
Sources:
f Unless noted otherwise, store location numbers werefound in APS own Savings 2006.Actualsjanjun jul-
dec.xls
g. Unless noted otnenvise, store location numbers werefound in Copy ofArizona Sales File 2 - Home Depot ..
MOU # 2006-00112.31. 06.xls,'

The majority (87%) of the 2007 program bulbs were sold though three retail partners which account for
43 of the 287 individual store locations. These three retail partners are all large big box stores: Costco,
Home Depot and Lowe's. More than half of all the 2007 program bulbs (54%) were sold through Costco,
followed by Home Depot (28%) and Lowe's (5%). Notably, according to the 2007 General Population
Survey, only 7° o of APS customers purchase the majority of their lighting at Costco, and only 19% have
ever purchased lighting at Costco. APS customers are much more likely to purchase the majority of their
lighting at Home Depot (39%) or Wal-Mart (32%) according to the General Population Survey data.
These findings show no significant change over the 2006 General Population survey. As such, APS may
want to expand the program with Home Depot and Wal-Mart since these retailers reach so many APS
customers.

Exhibit 3.4: Where APS customers purchase the majority of their light bulbs
(multiple responses)

% of 2087
ANS Customers

(lr-=45i3)

% of 2006
APS Customers

in=450)

39° o

32% 34%

Home Depot

Wat-Mart

Lowe"

Costco

Ace Hardware

Grocery store-general

Target

Sam's Club

Walgreen's

7%

5%

3%

2%

4%

Kmart

True Value

Dollar store

Bashers
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Lighting specialty store

Hardware-general

Don't know

Exhibit 3 shows the percent of APS customers who have purchased a light bulb (of some kind) from one
of the retail partners. More than half of APS customers have purchased at least one light bulb at Home
Depot (60%) and Wal-Mart (53° 0) while about one-quarter have purchased from Lowe's (26%) and Ace
Hardware (24%). Overall, 94% of APS customers have purchased a light bulb (of some kind) in at least
one of the stores that APS has partnered with to offer discounted CFLs, according to our General
Population Survey.

Exhibit 3.5: Where APS Customers Have Purchased Light Bulbs (multiple responses)

% of 2007
ANS Customers

(n=4S0)

60%

52%

26%

19%

18%

% of 2006
APS Customers

(n=450)

57%

520 o

31%

25%

18%

15%

15%

Home Depot

Wal-Mart

Lowe's

Ace Hardware

Costco

Walgreen's

True Value

Sam's Club 12° o

99 Cent Store 12%

Kmart 10° o

Bashers 9%

CVS 90 o

Albertson's 8%

Big Lots 8°

Dollar Tree 8% N/A
*Signy'?cantly d rent/9'om 2007APS customers at the 90% level

N/A

16° o

8%

N/A

8%

The selection of CFLs available through the program

Fifty two different bulb types representing eleven different wattages ranging from 9 to 26 watts are sold
through the program. The most commonly sold bulbs are 13 watt CFLs, followed by 14 watts and 23
watts. In 2007, half (49%) of the bulbs sold were 13 watt bulbs, and 82% were 60 watt equivalents. Single
packed 13 watt CFLs were the most common type sold followed by 4 packs of 14 watt CFLs and 8 packs
of 13 watt CFLs.
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Exhibit 3.6: Number of Unique Bulbs Sold by CFL Wattage
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2,184
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100
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100
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Total 52 25 2,680,626 1,319,008

Fourteen of the fifty two bulb types are considered specialty bulbs. Specialty bulbs include dimmable (l
CFL), flood lights and reflectors (8), globes (I), A-types (2) and three-way bulbs (2).

While the program offers many options for customers looking to replace a 60 watt incandescent with a
CFL, ECOS, in collaboration with APS is examining opportunities to broaden the selection of program
bulbs that replace 75 watt and higher and 40 watt and lower incandescent while meeting the high product
quality standards for the program. In order to achieve greater penetration high efficiency products, it is
desirable to place increasing emphasis on this effort as well as more emphasis on dimmable CFLs and
CFLs that fit into candelabra type fixtures. It is recognized that APS is monitoring the development of
dimming CFLs and other specialty lamps and will incorporate them into the program when the products
appear to be sufficiently mature and reliable.

Thirty-five percent of these packs of
Overall 37% of all bulbs sold through

All of the six,

Considering the

In 2007, 834,61220 packs of CFLs were sold though the program .
CFLs were four packs and 31% were individually packed CFLs.
the 2007 program were sold in packs of four. Home Depot sold 60% of the four packs while Costco sold
24% of the four packs. Overall 78% of the program bulbs were sold in packs of 4 or larger.
seven and ten packs and almost all of the eight packs sold through the program were sold at Costco
leading to Costco selling more than one million program bulbs in packs of six or larger.
large number of bulbs sold in multi-packs APS may wish to conduct further research with these
customers to determine what percentage of bulbs purchased are actually installed.
while Costco accounts for 54% of program bulbs sold we are unable to access their customers.

It should be noted that

z0 This number includes the 2006 rollover
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Exhibit 3.7: Percent of Bulbs Sold By Pack Size

Exhibit 3.8: Pack Size Sold By Store through the Program in 2007

Store Number of Packs Said

Single

Packs packs packs packs packs packs packs TotalPacks

0

packs

0 14.00014.000

.136

14.750

2.874

0 4_267 19.017

1 27 c)

5.524 39.408

43

33.884

29.529 0 13.824

0

0

0 22.844 77.254 0 17.852 10_769 80.600 24.508 233.827

$ Tree

99 Cents

Ace

AKA Green

AMaZOl1.COITl

Bashers

Big Lots

BulbMe

Costco

CVS

Home Depot

Lowes

True Value

wa1*1v1at1

TotalPacks

0

0

139.675

21.427

0

0

.347

0 032.744 76.208

51.747

32.982

50.625 0

838.27/ 81.815 22.845 252.240 5,614 172852 10,769

0

0

0

0

80,698 24,508

248.627

73

34.329

50.625

834,612
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Home Depot and Bulb Me" offered the largest variety of bulb types (12). Five of the ten retailers only
sold one bulb type. In general, Costco and Home Depot stores are carrying a mix of specialty CFL bulbs,
but none of the grocery stores and only a few of the other retailers stores cony specialty CFL bulbs.

Exhibit 3.9: Number of Unique Bulbs Sold by Retailer

Home Depot 12

Bulb Me 12

Amazon.com 8

Costco 5

AKA Green 5

Bashers 3

True Value 2

Wal~Mart 2

Lowe's 2

Ace Hardware 2

Albertsons/Osco/CVS 2

Big Lots 1

99 cents store 1

Dollar Tree 1

Walgreen's l
*Unique bulb type refers to bulbs with different SKU numbers

4

N/A

N/A

8

N/A

1

5

5

2

1

1

1

N/A

N/A

1

Based on our interviews with retailers in October and November of 2006, some retail managers feel that
there should be more options in terms of the kinds of CFLs offered. Several store managers mentioned
that dire needs to be an expansion of the different colors and sizes that are available. Managers reported
that a lack of options was a consumer barrier to purchasing CFLs. By stocking more types of specialty
CFLs, customers might see more opportunities to use the product and buy more. Since the number of bulb
types offered through the program has double since 2006 this may no longer be an issue. Notably, 33% of
2007 APS customers who are aware of CFLs feel that the selection is worse than incandescent bulbs (see
Exhibit 3.24). As CFL technology improves, a greater range of specialty products will help meet this
demand.

21 Bulb Me sold bulbs though the program Hom March through June 2007.
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Other performance indicators

Distribution of Sales by Store and Geographic Location

Program bulbs are sold throughout high and low country. APS recruited a variety of stores, such as
grocery, drug, price clubs, hardware and home improvements stores. While the number of store locations
has decreased from 2006 the variety of store type has expanded the reach of the program and therefore
increasing the customers' accessibility to program bulbs. Beginning in 2007, the program began offering
CFL for purchase through online retailers in order to reach more APS customers, especially those in rural
areas. In the early part of the year the program partnered with Bulb Me as the online retailer however, due
to unforeseen issues, this company went out of business. By the end of the year the program had partnered
with Amazon.com as the online retailer. While it is a valuable tool, attention must be paid to online
retailers to prevent freeridership from customers not located in APS territory.
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As mentioned above the majority of the 2007 program bulbs (54% of all bulbs sold through the program)
were sold through Costco, followed by Home Depot (28%) and Lowe's (5%). The MER team looked at
the location of each of these retailers' stores and the program tracking database in order to assess if
program bulbs were being sold to APS customers or being purchased by customers outside of APS'
service territory. The MER team was specifically concerned with Costco as so many program bulbs are
sold through this retailer yet few APS customers say they purchase bulbs there. The implication of this
result being that a large percentage of the bulbs sold through Costco may go to customers outside of APS
service territory.

The MER team used GIS software to map each participating Costco, Home Depot and Lowe's store and
the APS service territory to see if the stores fell within APS' territory or near it. The MER team then
reviewed the 2007 program tracking data to determine the level of sales at these stores. Our analysis
indicates that program lighting products continue to be sold by participating retail partners in retail
locations located outside of the APS service territory. Specifically, a review of sales data for the three
largest retail partners, Costco, Home Depot, and Lowe's indicates that some program lighting is sold in
stores located outside APS service territory. Of the eight participating Costco stores three are not located
within the APS service territory. Four participating Home Depot stores are located outside the APS
service territory while two Lowe's stores are located outside. It should be noted that most of the stores
located outside of the APS service territory are near the border of the service territory. (See maps in the
Impact Evaluation section 3.1) For Costco it is estimated that 23% of the APS bulbs were sold to
customers who live outside of the APS service territory, for Home Depot 17% and for Lowe's 26% of
bulbs are estimated to be sold to customers outside of the APS territory. Overall, among these retailers the
leakage rate is estimated to be 21%.

It is important to ensure that APS program bulbs are sold to APS customers and that leakage rates remain
at a minimum as higher leakage rates lead to lower program savings. A discussion on the impacts of the
leakage rate on program savings and the calculation of leakage rates can be found in the Impact
Evaluation Section 2.1.1, with additional details supporting the lead<age rate analysis found in Appendix
D.

Given the percent of sales in stores outside of the service territory APS may wish conduct additional
research to inform the selection of participating retail locations or limit the allocation to those stores. The
MER team recommends that ECOS require the MOU'S to include an analysis of the percent of customers
in APS territory by store location before choosing which stores to include in the program.

Effectiveness of Program Tracking

Based on store visits conducted in October and November 2006, it appears that program implementation
can be inconsistent. At the time, many of the stores were selling the program bulbs at the prices expected,
but some bulbs were either not being sold at the correct prices or were not priced clearly enough for the
consumer to realize that the bulbs were discounted. The findings below reflect data collected through
"Mystery Shopper" visits to the store, and thus reflect customer perceptions. We acknowledge that some
of the minor variations from the expected price are due to the fact that these are "suggested" not required
prices. The program cannot require prices since this would be perceived as price fixing.

For Home Depot, a majority of the bulbs were on display and priced as suggested in the 2006 Promo
Sheet for MER. A more detailed look at the prices found at each store can be seen below. At nine of the
stores at least one of the four CFLs were not on the shelf or had a variation to what was on the Promo
Sheet for MER in 2006. For example, in two different stores, Carefree and Yuma, instead of a four-pack
14 watt covered bulb for $7.97 they are selling a two-pack for $9.97.
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Exhibit 3.3: 2006 Home Depot Price Comparison

14 watt rim xi
Twist

23 watt Mini
Twist

14 watt Covered
Reflector

23 Watt Covered
Retlecfxsr

$1.08 $1.49 $1.99 $2.99

+$1.50

+$3.00

X

+$3.00

+$4.98

+$1.00

+$1.50

+$4.00

+$0.50

+$0.91 +$2.50

+$0.13

X

-$0.37

X

+$0.08

Home Qepot 4

Promo Sheet for MER

(perbulb)

LowCountry

Avondale

Carefree

North Phoenix

North Scottsdale

Arrowhead Ranch

West Bell Road

Scottsdale/Shea

Thunderbird

Cave Creek

Tatum & Bell

Scottsdale

Surprise

Thomas Road

High Country

Flagstaff

Prescott

Yuma

+$2.98 +$2.98

+$3.98+$0.92

The Lowe's stores that we visited had fewer products on the shelf and the prices varied from the 2006
Promo Sheet for MER spreadsheet for most stores. The 20 watt Mini Twist Sylvania Deluxe was only
found at two of the seven stores visited. However, for both of those stores, the selling price matched the
price found in the Promo Sheet for MER of $0.99. As for the 13 watt Mini Twist there were several
different prices that the seven stores were selling the product for, none selling for the suggested retail
price from the Promo Sheet for MER of $4.00 for a four pack. In one store, that product was sold in a one
pack instead of a four pack, but the price indicated was 86.96, still higher than that suggested retail price.
Please refer to the table below to see the prices observed at the stores.
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Exhibit 3.4: zoos Lowe's Pricing Comparison

13 watt mini Twist 20 watt Mini Twist

$0.99

Lowes

Promo Sheet for MER

(per bulb)

Surprise

Scottsdale

Peoria

Happy Valley

North Phoenix

Glendale

Yuma

$1.00

+$1 .00

-$0.48

+$1.00

+$1.00

-$0.25

+$1.50

+$5.98

X

X

For the two True Value stores for which data are available, it appears that some bulbs were not offered at
the promotion price or the conditions in the MOU have been updated. In the Prescott True Value, one
bulb was sold at the suggested retail price as indicated in the Promo Sheet for MER and the other four
bulbs were sold higher than suggested retail value. At the Goodyear store, four bulbs were sold higher
than suggested retail value while one bulb was sold at suggested retail value. Please refer to the table
below to see the actual prices observed in the store.

Exhibi t  3.5:  2006 True Value Pr icing Com parison

15 watt Soft
White S.P;§3}

20 watt SGI!
White
Spiral

is watt Soft
_ V3bite Spiral

15 Watt
Indoor

Floodlight
1 s Watt Soft
Wlge Globe

$1.99 s1.99 $1.99 $3.49 $3.49

+$4.00 +$4.00

True Value

Promo Sheet for MER
(per bulb)

Low Country

Goodyear

High Country

Prescott +$5.00 +$11.00 +$6.50 +$6.50

A review of 2006 program records indicated that program lighting products (and in at least in one case,
promotional materials) had been distributed by at least two retail partners to retail locations outside of
APS service territory. This finding was reported to APS and the program implementer with a
recommendation for the program to work with retailers to improve their processes for controlling the
distribution of program lighting products and promotional materials. Subsequent discussions with the
program implementer indicate that steps have been taken to address the issue with the participating
retailers in question.

In 2006 the MER Team selected and visited stores that were listed on the APS website and in the program
files. According to ECOS, six of the stores that we selected (but did not necessarily visit) are not
recognized as participating locations in the APS Consumer Products program (although the chain is a
participant). This finding has been brought to the implementation contractors' attention and has since
been addressed.
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Completeness of program tracking databases and documentation

The la/[ER team reviewed the 2006 and 2007 program tracking systems. In 2006 there was not a central
program database to track program data and the data that was tracked was inconsistently collected. Some
stores reported data in terms of CFLs sold while others reported it in terms of number of packs of CFLs
sold. The MER team provided a memo to APS and the program implementer in October 2006 that
detailed the issues with the format and consistency of the data presented in Me three spreadsheets being
used at that time :

APS Lowe's ENERGY STAR Lighting Promotion details.xls
Arizona Sales-Home Depot - MOU # 2006-001.xis
APS ENERGY STAR Program -- details.xls

The memo recommended creating a centralized database that included the following:

•

•

•

•

Store name and location for all participating locations by retail partner
Number of lamps sold (if individual) by lamp wattage
Number of packs sold including number of lamps per pack and lamp wattage
A time stamp or period of sale

In response, the implementer began to develop a centralized program tracking database for use in 2007.
The MER team reviewed multiple extracts from this database throughout the year. Based upon our review
it appears that there have been improvements in the format however the data entry is inconsistent across
retailers. The details of the MER teams review are outlined below.

The 2007 sales tracker spreadsheet was set up as comprehensive databases to allow APS to track the
information described above. Within the database each retailer has a separate page which lists each
retailer's participating stores, the current and proposed price of each bulb, how many bulbs each
participating store has sold as well as the number of bulbs in each pack and the wattage of the bulb. This
is a significant improvement from the databases before the October 2006 memo, because at that time,
there were several stores that did not include the list of the products or store locations.

The format of the sales data in the 2007 tracking database is set up to track all of the information the
MER team suggested be tracked however not all of it is tracked for each retailer. Notably price
information is missing for two of the largest retailers and many of the smaller retailers appear to be
missing at least seven months of sales data. These data inconsistencies make it difficult to analyze which
stores are selling the most product and for the program to track product sales against the amount specified
in the MOUs.

In the current format the MER team is unable to determine if the retailer data is provided at the
conclusion of the agreements, once all program products in the MOU are sold through, or if they provide
it periodically. The MER team recommends that ECOS include an indicator of the total to be sold, the
percent sold through, and the dates of the promotion from the MOU so that the database can be used by
APS to track program performance and performance by each MOU. This would allow for better program
management and make it easier to measure program effects.

Ideally, the program would track both shipping and sales data to validate sales. In 2006 we found that
ECOS reported shipping data to APS and payments to manufacturers were based on this shipping data
(not tracked sales data to show sales within APS's territory). Based on our recommendation ECOS now
collects and provides sales data to APS. Now that sales data is available APS may want to consider an
alternative payment schedule to pay 75% on shipping, with the remaining 25% paid on receipt of some
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sales data. other areas of doe country require large retailers/manufacturers to provide weekly sales data
from their tracking databases (POS systems).

3.3.2 Effectiveness of Program Educational Efforts

The MER team evaluated the effectiveness of the programs educational efforts by conducting surveys
with program participants and the APS general population and interviewing retail partners. The evaluation
found that the APS program appears to be successful in increasing awareness and use of CFL among its
customers as evidenced by the significant increase in the percent of customers that are aware of CFLs and
the percent of customers that have purchased CFLs between 2005 and 2007. Other indicators of success
are the increase in the percent of customers willing to pay the full price for a CFL and the number of retail
partner store managers able to convey the benefits of CFLs.

Awareness and use of CFLs has increased significantly among APS customers since 2005. Among 2007
APS customers 50% say they are very familiar with CFLs compared to 32% on 2006 and 33% in 2005 .
The number of customers who report purchasing at least one CFL has increased from 39% in 2005 to
48% in 2006 to 61% in 2007. The increase in awareness could be due to the increase in the number of
outreach events that ECOS has conducted (49 in 2007, 15 in 2006) and the increase in the percentage of
the customers seeing advertising materials (51% in 2007, versus 31% in 2006).

When customers become more aware of CFLs and their benefits they appear to become more willing to
pay the full cost of the CFL. Approximately one-third of the APS general population in 2007 was willing
to pay full price for a CFL. This is significantly higher than the approximately one-quarter of APS
customers who were willing to pay full price in 2006. Among program participants 71% say they would
be willing to pay full price for a CFL. APS may wish to reconsider the level of incentive offered for
program lighting and/or the mix of program products for future program years such that the effects of the
program incentive are maximized.

The MER team conducted visits to retail partner stores in 2006 to assess store managers ability to convey
the uses and benefits of CFLs. Most of the managers we spoke with were able to express that CFLs save
energy, save money on electric bills arid last longer than incandescent bulbs. Almost all of the managers
we spoke with stated that they would recommend CFLs for indoor lighting especially where lamps are on
for a long period of time while fewer mentioned outdoor lighting and recessed lighting. APS may wish to
further educate retailers on the availability of CFLs that can be used outdoors, in recessed lighting and
specialty type fixtures such as candelabra type fixtures.

Key Performance Indicators

Change in percentage of customers that are knowledgeable about CFLs

Awareness of CFLs has increased significantly among APS customers compared to 2006 (based on
general population surveys) with 50% stating they are very familiar with CFLs in 2007 compared to 32%
in 2006. In 2007, most customers (82%) are at least slightly familiar with compact fluorescent bulbs and
around three-fifths (61%) of customers have purchased at least one CFL (See Exhibit 3.6 and Exhibit
3.7). The results are similar in the participant survey, with the majority of participants (86%) reporting
they were at least slightly familiar with CFLs before participating in the program (35% said they were
very familiar, 34% somewhat familiar and 17% slightly familiar).
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Exhibit 3.6: Familiarity with Energy Saving CFLs

Very familiar 50%*

Somewhat familiar 24%

Slightly familiar 8%

Not at all familiar 16°0

Don 7 hlow 46
*Signzficamly higher than 2006 group and

32%

26%

14%

26%

2%

005 Baseline

33%

25%

16%

25° o

2%

group at 90% level.

Sixty-one percent of customers in the 2007 General Population Survey report purchasing at least one
CFL. This marks a significant increase from 2006 and 2005 Baseline study (61% vs. 48% vs. 39%
respectively.) (See Exhibit 3.7.)

Exhibi t  3.7:  Percent  of  Customers that  Have Ever Purchased CFLs

oI

.1

% of 2001
i APS

Customers
;n=4s0) (n=450)

Yes 61°0* 4800'\ 39%

*Significantly higher than 2006and 2005 group at 90% level.
A Significantly higher than 2005 Baselinegroup at 90% level,

Among program participants more than half (55°0) stated this was their first CFL purchase. This increase
in the percent of customers who have purchased a CFL could be due to the increase in the number of
ECOS promotions and marketing materials in stores.

The APS program appears to be successful in increasing awareness and use of CFL among its customers
as evidenced by the significant increase in the percent of customers aware of CFL and the percent of
customers that have purchased CFLs between 2005 and 2007.

Percentage of customers aware of Enerqv Star

According to the 2007 general population survey, 67° o of APS customers have heard or seen the
ENERGY STAR label (compared to 62° o in 2006 and 66° o in the 2005 baseline study). Most of those
customers are aware of the ENERGY STAR label without any description. A significant increase in
awareness is noted for those who have purchased CFLs.
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Exhibit 3.8: Percent of Customers that Have Heard or Seen the Energy Star Label

% of"
A

'urehased CFLs
2007

svvlunfl I

% at' 2085
ANS

Customer
(n=450)9)

Yes 67%

Yes - unprompted 54° o
Yes - prompted 13%

No/Don' t know 33° o
* Significantly higher than those that

62%

50% 52° o

13% 14%

38% 34%
did not purchase a CFL at 90% level,

66%

Yes
(n=274)

74%*

610 o*

14%

26° o

No
(n=101)

61%

49%

13%

39%

Famil iari ty with the ENERGY STAR label is on the rise. Signif icant ly more customers in the 2007
general populat ion survey say they are "very famil iar" with the ENERGY STAR label compared to 2006
and 2005 (31% vs. 22° o vs. 6% respectively). Sixty-four percent of customers say that they are at least
sl ight ly famil iar with the ENERGY STAR label,  compared to 60 percent in 2006. The program
advertisements appear to be working a.s a significantly higher percentage of those in 2007 who recall
seeing ENERGY STAR advert isements than those who do not report that they are very famil iar with the
ENERGY STAR label  (44% vs.  26% respect ively. )

Percentage o f  cus tomers  w i l l i ng  t o  nay  f o r  CFLs w i t h  and w i t hout  buy-down i ncent i ves

More customers appear to be willing to pay the full cost of a CFL. Based on the general population survey
about one third of APS customers are willing to pay the full price for a CFL or a four pack of specialty
CFLs. However, the majority of customers (7l° 0) who have participated in the program were willing to
pay the full cost of the CFL. While the buy-down is clearly important for customers who have not
participated in the program, and willingness to pay does not always reflect actual customer behavior, APS
may wish to consider changing the incentive amount and/or the mix of program products.

Based on a review of program pricing data, approximately three-quarters of the bulbs sold through the
APS program are sold for a retail  price of approximately $1 .00 per bulb after the buy down with very few
program lighting products priced higher than $ i .50 per bulb.

To assess the importance of the program incentive to the decision to purchase program lighting, the MER
team asked customers if they would be willing to pay $3.25 for a 60 watt equivalent CFL and $11.99 for a
4-pack of specialty CFLs. The prices tested in the survey instrument were determined using a weighted
average of the pre-buydown price of the 60 watt equivalent bulbs in the program tracing database, the
most common bulb sold through the program. A similar approach was taken to establish the price for the
multi-packs of specialty CFLs.

More than one-third (37%) of the customers surveyed in the 2007 General Population Survey indicate that
they are willing to pay $3.25 for a CFL that was equivalent to a 60w incandescent bulb ($3.25 is the
equivalent to the cost of the typical program bulb without the typical program incentive) while an
additional 36% are willing to pay $1 .00 for a CFL, the cost of the typical program bulb with the incentive.
We estimate, therefore, that this 36° o of all APS customers are the customers who would likely be
influenced by the APS supported program. Notably, eighteen percent of customers indicate that they are
not sufficiently aware of CFLs to mad<e the purchase. Compared to 2006, more customers in 2007 are
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willing to pay the full cost for a CFL (37% in 2007 compared to 24% in 2006) and significantly less are
willing to pay the buy-down price (36% in 2007 compared to 43% in 2006).

Exhibit 3.9: Willingness to Pay for One CFL

$3.25

$1.00

Not willing to pay $1.00

Not aware of CFLs

Don't know

3700*

36%

4%

18%

40 o

$3.98

$.98

Not willing to pay $0.98

Not aware of CFLs

Don't know

24%

43%/\

3%

28%"

20 o

*Significantly higher than 2006 at 90% level
" Significantly higher than 2007 at 90% level

A similar trend is seen in willingness to pay for a four pack of specialty bulbs. Thirty-six percent of
customers in 2007 are willing to pay the full price ($l l .99) for a four pack of specialty bulbs compared to
29 percent of customers in 2006 willing to pay the full price ($8.79) for a four pack of specialty bulbs"

Exhibit 3.10: Willingness to Pay for 4-pack of Specialty CFL

v % of 2007 APS customers
willing )pay for
4 Pad Specialty Bu116.s" *4

2007 Pry (n=-450) .82006 Price

% of 2006 APS customers
willing to pay for
4 Pack of Specialty I
(n=450)

$11.99

$7.99

Not willing to pay $7.99

Not aware of CFLs

Don't know

36°o*

18%

22° 0*

18%

80o

$8.79

$4.39

Not willing to pay $4.39

Not aware of CFLs

Don't know

29%

31%

80 o

28° eA

500

*Significantly higher than 2006 at 90% level
ASignificantly higher than 2007 oz 90% level

The emerging trend is that more customers are willing to pay the full price for CFLs. APS customers that
are not willing to pay the discounted cost ($7.99 in 2007 and $4.39 in 2006) for a four pack of specialty
bulbs were asked what they would pay for them. Significantly more of these customers are willing to pay
over five dollars for a four pack of specialty bulbs in the 2007 compared ro 2006.

22 Pricing amounts for a four pack of specialty bulbs included in the survey were based on an analysis of 2007
program pricing data.
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Depends on quality

Exhibit 3.11: Willingness to Pay for a package of 4 CFLs that are designed for special
applications
(of customers not willing to pay $7.99 m 2007 or $4 39 in 2006

I wouldri't buy them

Don't know

Refused

$5 Or m Ore

The number one reason as to why customers say that they are unwilling to pay the price listed for either
the one 60 watt or 75 watt CFL or the 4 pack of specialty bulbs is that they are not worth it, or too
expensive. Customers also stated that they just don't like CFLs.

The MER team asked participating customers if they would purchase CFLs in the iiiture if the bulbs were
sold at a slightly higher price. Eighty-one percent of participants indicate that they are likely to purchase
CFLs at the slightly higher price. This finding suggests that APS consider lowering the buy-down amount
and/or changing the program product mix since customers are willing to pay a higher price for the
program bulbs. APS has implemented some of these changes in 2008, but these have yet to be reviewed
by the MER team.

YE;

Program Participants Likelihood of Purchasing a CFL in the Future if
the Bulbs Were Sold at a Slightly Higher Price than Price

No

Exhibit 3.12:

~on

s 89; ,Q 3= "8
*Significantly higher thaw 2006 at 90% level

»,=

{"*/" 9 1

:ii

§~

/, ,

35319

12%

la%*

40%

15%

56%

2%

- multiple response)

Program

Further, 71% of participating customers state they are willing to purchase the CFL with no buy-down
incentive, or at the full retail price. Another 13% of customers are willing to pay for the CFL if the
incentive were half the current amount. Forty two percent of customers indicate that they would have
definitely or probably purchased the same number of CFLs that they did even if they had to pay full cost.
These results alone indicate high levels of free-ridership among program participants. While additional
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research is required to fully quantify the program's effect on the market, APS may wish to reconsider the
level of incentive offered for program lighting and/or the mix of program products for future program
years such that effects of program incentives are maximized.

Exhibit 3.13: Program Participants Willingness to Pay Full Cost of CFLs

PM cost (purchase price + incentive)

Price paid + half of the current incentive

Not willing to pay more

Don 't know

71%

13%

9%

7%

Exhibit 3.14: Quantity That Would Have Been Purchased if Full Price

% of200
idpants

(11=86)
20° o

13%

29° o

5%

l°o
300

29%

More CFLs

Definitely the same number

Probably the same number

Probably fewer

Definitely fewer

Don't ' know, Don't recall

Not willing to pay this price

The type and content of point of sale consumer infonnation and bulb invenfo/v available at
part icipating stores

Based on our 2007 General Population Survey, significantly more APS customers recall seeing program
materials, including lighting displays, banners or signs for energy efficient or Energy Star lighting in
some store compared to 2006 (33° o vs. 22° o respectively). Those that have purchased a CFL or have a
CFL in use are significantly more likely to recall seeing in-store displays than those who have not
purchased a CFL or do not have a CFL in use. According to the 2007 Participant Survey, almost four-
fifths of customers (79° 0) recall seeing lighting displays, banners or signs for energy efficient or Energy
Star lighting in a store.

Sum m i t  B l ue  Consu l t i ng ,  LLC  and  O p i n i on  Dynam i cs  Corpo ra t i on 6 8



9

Exhibit 3.15: Recall of APS Program Lighting Displays, Banners or Signs for Energy
Efficient or ENERGY STAR Lighting in any Store

%

tamers
=450)

Yes 33%* 22%

No 6000 73%*

Don? Mow 6% 5%
*Signwcant@ higher than the comparison group in the table at 90% level.

The results of the 2007 General Population Survey (shown below) indicate that customer recall of
program Signage (34% of customers) and displays (26% of customers) is strong. Compared to the general
population, participants of the program are more likely to in-store/booth personnel and displays. Nearly
half of the program participants remembered the person in the store/booth (46%) and the displays (44%)
while about one-quarter of them remembered signs (24%) and brochures (25%). It is important to note
that the person in the booth could be the employee of the MER team that collected information from the
customer to take place in this study.

Exhibit 3.16: Types of Materials Remembered (Multiple responses)

Signs

Displays

Banners

Brochures

Container

Person in store/booth

Flyer

Appliances

Advertisements in magazines

Funny looking bulbs

Don't know

% of 2007 % of 2006
APS s

Customers Customers'
(n=15l}) ,n .

3400 39%

26% 30%

1500 1300

700 400

700 900

400 4%

400 1300

4% 3%

200 000

0% 1%

15% 15%

Implementation of in-store promotional activities

Based on store visits and interviews with store managers in 2006, the MER team found that Lowe's and
Home Depot have a high level of activity with the program. Activity levels at True Value and Ace
Hardware varied by store, while grocery stores were found to have a very low activity level.
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Home Depot and Lowe's are the most proactive with promoting the Energy Star product. Home Depot
promoted the program in high traffic areas, using stack outs (e.g., a pallet of merchandise in front of the
main shelves), end caps and register caps. Home Depot and Lowe's also use advertising in print and
media and offer special sales prices to conduct promotions of their own.

Home Depot and Lowe's also offer educational opportunities to their customers. One Lowe's store offers
weekly seminars to educate customers about the Energy Star CFL program. One Home Depot store
posted signs to make customers aware of a lighting clinic that was going on to help them with their
lighting decorating needs. Home Depot also put up some hand written signs and other promotions that
helped to showcase the Energy Star bulbs.

Based on our visits to participating stores in 2006, the effectiveness of in-store promotional efforts varied
depending on the stores visited. Home Depot's in-store promotional efforts were found to be visible and
very effective for all stores visited. Out of the 17 Home Depot stores where data was collected, ll stores
had high visibility of the APS display. Most Home Depot stores had the discounted bulbs clearly marked
while mentioning APS as the sponsor and the amount of the discount clearly displayed.

The promotional displays in Lowe's were not effective because they were hidden and/or minimal. Four
stores were reported as having displays that were "hidden" or hard to Lind, with another store having a
minimal display. Lowe's only had a small percentage of the light bulb display dedicated to Energy Star
and discounted bulbs were not clearly marked. Some point of purchase (POP) materials in LOwe's did
mention that APS was the sponsor of the discount with the amount of the discount while others did not.

True Value and Ace Hardware stores have a medium level of involvement. Energy Star displays were
seen in the three True Value stores and the one Ace Hardware store that was deemed "out of the APS
program." Through talking to two True Value retail managers, we found out that True Value stores
occasionally put up end caps. One True Value manager reported putting it in a circular from time to time
and the other True Value Manager reported no alternative promotions had been done at their store.

True Value and Ace Hardware's in-store promotional efforts were mixed. Signage was easily found at all
stores, but the amount of the Signage varied. One of the True Value store managers was dissatisfied with
the lack of promotions and reported that the Signage was too industrial. In the The Value and Ace
Hardware stores, the amount of space dedicated to the Energy Star lighting was small. The discounted
bulbs were clearly marked in these stores, but the amount of the discount and the sponsor of the discount
were not mentioned.

Grocery stores were found to have very low involvement in the program: Three out of the six grocery
stores that we visited said that they are not doing anything to promote the Energy Star product. In almost
all of the grocery stores that were visited, the bulbs were either hidden or non-existent. In the stores that
had displays, the space dedicated to Energy Star ranged from none to a very small amount with the
exception of one grocery store that dedicated about a quarter of the display to Energy Star.

Three of the six grocery store managers reported that they did not have any Signage. The other three
retailers did have some Signage. One manager stated that "there could be more" Signage while another
said the Signage was "adequate". The other manager said that the Signage was great when the promotions
were happening, he mentioned that there was no promotion going on right now. None of the stores
displayed clearly what the discount was or that the discount was offered by APS. ECOS should ensure
that stores that offer program bulbs have signs that clearly show the amount of the discount and show
APS as the sponsor.
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Ability of participating retailers to accurately convey the uses and benefits of CFLs

During the APS retailer partner visits conducted by the MER team in 2006, managers were generally
knowledgeable about Energy Star lighting prior to participating in the program. A majority of the retail
managers at Home Depot, Lowe's and True Value were at least somewhat familiar with the Energy Star
Lighting program before enrolling in the APS lighting program. For example, one manager at a Home
Depot explained that he had been working in lighting for eight years and knew Energy Star very well. In
general, retail managers are supportive of the APS program and although the program does not appear to
be raising retail managers' level of knowledge about the program (since a lot of managers already had
infonnation on Energy Star), their awareness of Energy Star supports APS in its goals to educate
consumers.

Across the board, most of the retail managers of the different stores that we visited expressed that the
Energy Star label represents cost savings and energy savings. The managers liked the bulbs because they
used less energy, had a longer life and saved money on electric bills. They also liked that they were
efficient and produced no/less heat and created less landfill waste.

Almost all of the retail managers at the stores we visited in 2006 said that they would recommend Energy
Star light bulbs. Managers recommended the bulbs for indoor lighting, reading, computer work,
especially where lamps are on for a long period of time. Some mentioned outdoor lighting and recessed
lighting. Although some said that they could be used anywhere and that there were no places where the
CFL would be ineffective, several managers had some difficulty answering where CFLs should not be
used.

Some managers feel that price may be a barrier (at least initially) and that lack of knowledge may play a
role in that as well. One manager from Lowe's said, "People are not getting the message that Energy Star
will save them money." One manager also thought that some people don't want "white" light and may be
more persuaded to buy if more yellow was introduced into the spectrum. Continued education of retailers
about the range of products available is recommended.

When asked about the barriers to stocking, the most common response was retail space. The managers
believe that space for display and storage is the number one barrier that is keeping them from stocking
more Energy Star bulbs. Some also mentioned corporate limitation and customer demand influencing the
stocking of more bulbs.

Other barriers mentioned by managers included one manager at an AJ's grocery store who said that
people aren't always shopping for light-bulbs at AJ's. A couple grocery store managers felt that
availability of the bulbs was an issue. (It is hard to tell if they meant the availability of the bulbs at their
particular store, or in general around the area.)

Based on our in-store visits, APS is doing a good job at contacting managers at the Maj rarity of the Home
Depot, Lowe's and True Value stores in the program. However, the large number of managers and high
turnover at grocery stores may require additional contact and education from APS to ensure the program
is implemented consistently.

4
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According to the ECOS 2007 Annual Report, ECOS conducted 1,167 retailer visits to currently
participating retailers, this fell short of the goal of 2,000 retailer visits stated in the work plan23. However,
this was an increase from the 1,142 retailer visits conducted 'm 2006. These visits included training,
inventory of merchandise, assessing POP displays and assessing the availability of product. APS states
that they did many more consumer outreach events than originally planned and this use of field staff
resources was a primary reason for not meeting the visit goal.

Other performance indicators

Based on survey results, there has been a significant increase in the use of CFLs by APS customers. The
2007 survey of APS customers shows that 60% use CFLs in their home. This is a significant increase
from the 44% ofAPS customers who reported that they had CFLs in use in 2006 and the 36% of
customers who reported that they had CFLs in use in the 2005 baseline study .

Number of retailer trainings and visits

Perceptions of CFLs and VW/Iingness to Use

Yes

Exhibit 3.17: Currently Use CFLs Either Inside or Outside of Customers Homes

60%*
""if55%
44%A

gomerk
sol

.z».¢
4

¢

63%=i=# .

36%

Don't know 1% 1% 1%
* Significantly higher thanthe 2006 and2005 Baseline stuart/ at 90% level.
A Significantly higher than the 2005 Baseline study at 90% level.
** Significantly higher than the 2007 and2006 studiesat 90% level

Based on results from the 2007 General Population survey, significantly more bulbs are installed in
customers' homes in 2007 than in 2006 and 2005. On average customers have 5.4 CFL installed inside
their home. This is significantly higher than the average 3.1 bulbs installed inside customers' homes in
2006 and the average 2.6 bulbs installed inside in 2005. The number of bulbs outside has increased
significantly compared to 2006 and 2005 as well. On average customers have 1.5 CFL installed outside
their homes. This is significantly higher than the average of 0.8 bulbs installed outside customers' homes
in 2006 and the average of 0.7 bulbs installed outside in 2005.

23 Work Plan for 2007 APS Energy Star Residential Consumer Lighting Products Program. Submitted by ECOS.
February 12, 2007.
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Exhibit 3.18: Number of CFLs Installed
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"Significantly higher than the 2006 study at 90% level.
*Significantly higher than the 2007 study at 90% level

**Signy'icantly higher than the 2005 study at 90% level.

Based on the 2007 General Population survey, three-fifths of the customers (60%) who have CFLs
installed in their homes say they use them in about half or more of their screw in sockets.

screw in sockets.

This is very
similar to the 2006 survey where 58% of customers said they used CFLs in about half or more of their

These results indicate that once customers try CFLs they are likely to install them in
Among program participants 32% said they used CFLs in about

half or more of their screw in sockets prior to participating in the program.
additional screw in sockets in their home.

3

0

1
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About half CFLs

No CFLs

Exhibit 3.19: Customers Use of CFLs in their Screw in Sockets

Of the customers surveyed in 2007 General Population Survey who are aware of CFLs, almost two-thirds
(69%) say that they would choose a CFL over an incandescent for use in their most frequently used light
in their living room if costs were equal. Customers who had previously purchased a CFL were more
likely than those who have not to choose the CFL over the incandescent.

Compact Fluorescent

Exhibit 3.20: Compact Fluorescent Bulb or Standard Incandescent Bulb

*Significantly higher than the 2006 and2007 G! the 90% level.

no

7 % of 2006 %  f r o

1fstQ';lners
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69%

23%

16%

64%

21%

14%

84%

* *

44%

The number one reason for purchasing CFLs is the energy savings they provide as compared to an
incandescent bulb. Seventy percent of program participants and 69% of those surveyed in the 2007
General Population Survey name energy savings as their motivation for purchasing CFLs. Other
motivations for purchasing CFLs include saving money on their electric bill and CFLs last longer. The
CFLs longer lifetime and the rebate offer were bigger motivators for participants than they were for the
general population.
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Lasts longer

Replacing burned out light

Other

Exhibit 3.21: Motivation for purchasing CFl.s (multiple response)
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A l t hough 69%  o f  c us t omers  wou ld  c hoos e  a  CFL ov er  an  i nc andes c en t  bu lb  f o r  t he i r  mos t  f requent l y
us ed l i gh t  i n  t he i r  l i v i ng room t here  are  c us t omers  who wou ld  c hoos e an i nc andes c ent  bu lb  (s ee Ex h ib i t
3 . 20) .  Some reas ons  f o r  no t  c hoos ing t he  CFL i nc lude t he  l i gh t  no t  be ing br i gh t  enough,  t he  bu lb  no t
f i t t i ng in to  t he socket  and t he bu lb  be ing unat t rac t i ve  (see Exh ib i t  3 .22) .
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Exhibit 3.22: Reasons for not purchasing CFL (multiple response)
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10%
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Price continues to be a barrier to purchasing CFLs for some customers. Among customers who are aware
of CFLs, the barrier to using more CFLs that is cited most often (20% of responses) is that CFLs are more
expensive than an incandescent bulb (See Exhibit 3.23). A second barrier that elicited thirteen percent of
responses from those familiar with CFLs is that the CFL does not fit the light socket/fixture (See Exhibit
3.23). A third barrier identified by respondents familiar with CFLs had to do with the quality of the light
provided by CFLs (See Exhibit 3.23). Eight percent of respondents indicate that the light provided by
CFLs is not as bright as they would like. Other barriers include limited selection of available products and
slow start up of the lamps.
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Exhibit 3.23: Reasons for not using more CFLs (multiple response)

% gr 2807
ANS

wstamers
{n=334}

% et 2006
ANS

customers
(x1=3!}3)

20% 16° o

13% 12%

13° o

8%

70 o

2%

40 o

2%

5%

2%

3%

1%

0%

)%

2%

1%

Too expensive

Doesn't Ht into socket/fixture

Too dim/light not bright enough

I don't like them

Waiting for current bulbs to bum out

Doesn't last

Can't find CFLs in stores

Unattractive

Limited selection

Takes too long to come on

Doesn't work with dimmer

Haven't gotten around to switching them

Lack of information

Had a previous bad experience with one

Don't need

Moving/building house

Already use them

Don't believe advertising

Other

Don 't know 16°o 24

The MER team also tested customer perceptions of CFLs relative to incandescent bulbs. Not surprisingly
customers are aware that CFLs are more expensive then incandescent bulbs. When asked which is more
expensive, a11 incandescent bulb or a CFL, 65 percent of respondents aware of CFLs responded that the
CFL is more expensive (See Exhibit 3.24). Although the CFL not fitting into the light fixture was cited as
a barrier in the discussion above, more than half (56%) of APS customers familiar with CFLs, believe that
CFLs fit into light fixtures as well as incandescent bulbs. This is a significant increase from 2006. (See
Exhibit 3.24). More than half (56° 0) of customers indicating they are familiar with CFLs state that the
color rendering of CFLs is better or the same as the color of light that an incandescent bulb gives off and
twenty four percent of respondents report that the light from a CFL is worse than from an incandescent
bulb (See Exhibit 3.24).

Customers are generally aware of the positive attributes associated with CFLs as compared to
incandescent bulbs. Most 2007 APS customers (7l" 0) are aware that CFLs are more environmentally
friendly than incandescent bulbs, a significant increase from 60% of customers in 2006. Most APS
customers (66%) are also aware that CFLs last longer than incandescent bulbs. However, the number of
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customers who are aware that CFLs last longer than incandescent bulbs in 2007 (66%) has declined
significantly from 2006 (72%). (See Endiibit 3.24)

About one-third (33%) of customers think that there is a worse selection of CFLs compared to
incandescent bulbs (See Exhibit 3.24). While over one-third of customers (39%) feel that CFLs start up
slower than incandescent bulbs another one-third (30%) feel the start up time is the same
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Exhibit 3.24: Comparing CFL to Incandescent Bulbs

% of 2007
APS

customers
(n=3'71)

% of 2006 ANS
customers
(n=3z4)

62° o

11%

30° 0

17%

60%

13%*

22%*13° o

an incandescent bulb (Q15D)

66% 72%*

11%

20%

A CFL is...than an incandescent bulb (Q15A)

More expensive 65%

Less expensive 9%

Same 12%

Depends on application 4%

Don't know 11% 15° o

The color of Light from CFL....than an incandescent bulb (Q15B)

Better 26% 29%

Worse 24%

Same as 30%

Depends on application

Don't know 14%

A CFL is...than an incandescent bulb (Q15C)

More environmentally friendly 71%*

Less environmentally friendly

Equally environmentally friendly

Depends on application

Don't know

A CFL lasts...

Longer

Shorter

Same

Depends on application

Don't kilo 16% 14%

There is a ...selection of CFLs than incandescent bulbs (QISE)

Better 16% 15%

Worse 33% 34° o

Same 25% 28%

Depends on application 4%

Don't know 21%

A CFL have a .

Faster

. startup time as an incandescent bulb (Q15F)

90 0
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35%

31%

24%

Slower 39%

Same 30%

Depends on application 2%

Don't know 19%

A CFL tits into a light fixtures than an incandescent bulb
(Q15G)

Better 8%

Worse 16° o

Same 49%

Depends on application 8%

Don't know 14% 18%

*Signy'icantly higher than the comparisongroup at the 90% level.

8%

18%

56%*

Ability of ECOS Reps to Convey Information about Retail Channels and Product Benefits

A review of the 2007 ECOS annual report indicates that the service center received 1,113 calls in 2007 up
from 482 calls in 2006. The majority of these calls were inquires about store locations. Few calls were
regarding safety, wattage and CFL applications. This increase in the number of calls could be due to
increased customer awareness of the program as a result of the program marketing.

To assess the program support provided by ECOS, the MER team made calls to the customer information
line to assess the call center's ability to provide information to customers about retailers and the uses and
benefits of Energy Star lighting. Our first mystery caller call to the customer information line (10/19/07)
was answered promptly. The representative asked where we learned of the 800 number, as well as for a
name and phone number. We were told that we may be called for a short survey but this info would not be
used for any other reason. She then asked for a zip code. She provided the names and street address of
three stores (Oslo, True Value, Bas fas) and informed us that these stores sold law bulbs which are the
equivalent of 60w incandescent bulbs for $0.99. She then mentioned that for more of a selection such as
high wattages or specialty bulbs we could go to Home Depot or Costco. She provided the street where
these stores are located and mentioned that these stores sold multi-packs containing 4-6 CFLs per pack for
about $1-3 per bulb. She then referred us to APS's website. She also mentioned that some stores run out
of the bulbs but the ones she provided should have them in stock (indicated that she can view that on her
computer).

Following this call, however, four more incomplete calls were made: two calls were made where the
message indicated that the call can not be completed as dialed (12/12/07 and 1/18 07) and an additional
two calls (1/4/07 and 1/16/07) were made when the number worked, an automated system picked up and
indicated that we should press 1 for store location and then the number rang again with no answer.
However, the one time we were able to reach an APS representative she was very helpful and
knowledgeable. APS has since taken steps to assure that the call center is providing accurate and
consistent information on the program.

In the 2007 General Population Survey we spoke with six customers who had called the APS 800 number
to get information on CFLs. In the 2006 survey we spoke to three customers who had called the APS 800
number. Of the nine customers we spoke with only one could remember where they found out about the
phone number (from an advertisement). The customers who called the 800 number were asked to rate
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their satisfaction with the APS representatives ability to answer their questions. Between the two years,
four customers are satisfied (rating an 8, 9 or 10 on a 10-point scale), four customers are not satisfied
(rating a 1, 2, or 3) and one customer did not remember. Four of the nine customers called the 800
number to find out about the benefits of energy efficiency light bulbs, one called to find out the names of
stores that sold discounted bulbs while the other four did not know why they called the APS 800 number.
In 2006 none of the three could remember what information the APS telephone representative provided
them. In 2007 three were provided with the locations of stores where they could buy CFLs, one was given
information about the APS website and the other two could not remember what information the APS
telephone representative provided them. Two customers (one in each year) visited a store recommended
to them by the APS representative with the intent to purchase CFLs. Neither customers purchased a CFL
and were unsure or refused to say why.

Don't know

Exhibit 3.25: Called the APS 800 number (of those that are aware that APS offers
discounts)

Yes

,»= .

4448
n

3
g ,

/».*» .
92%

'

3.3.3 Effectiveness of the Program Marketing and Recruiting Efforts

The MER team evaluated the effectiveness of the program marketing efforts by conducting surveys with
program participants and the APS general population and reviewing program documentation. In general,
the program marketing appears to be working. The number of outreach events has increased as well as the
number of APS customers that have purchased a CFL at a participating retailer (38% in 2006 and 50% in
2007). While only 18% of 2007 APS customers say they purchased a CFL that was on sale or discounted
the MER team estimates that between 18% and 29% of APS households have been reached through the
APS Consumer Products program based on the number of customers that reported purchasing CFLs at a
participating retail location.

Further evidence that the marketing efforts are working is the increase in the number of customers who
recall seeing Energy Star or lighting program messages. The percentage of customers who recall seeing
some in-store and/or out-of-store advertising or materials increased significantly from 2006 to 2007 (31%
to 5l%). Most customers identified the primary focus of the materials to be energy savings and lower
utility bills.

One area where the marketing materials could be improved is in promoting APS as the sponsor of the
program. Almost half of the customers surveyed in the 2007 General Population Survey are unsure of the
sponsor of the Energy Star advertisement however this is significantly lower than the 64% of 2006
customers who were unaware of the sponsor.
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Other performance indicators

Number of media and non-media/outreach events

According to the 2007 Annual Report, ECOS implemented over 50 consumer outreach events throughout
the APS service territory, distributed more than 2,000 customer brochures, 3,500 information handouts,
500 Earth Day handouts and 2,000 Spanish language handouts. The number of outreach events has
greatly increased since 2006 when 15 outreach events were held. By conducting 50 customer outreach
events ECOS more than doubled its 2007 goal of 24 customer outreach events.

Advertising effort that resulted in an estimated 5.7 million impressions included 19 print ads that ran in
July and August and a 30 second television spot that ran from June through November.

Number and frequency of non-media outreach events

According to the 2007 Annual Report, ECOS held 49 successful outreach events ranging from simple, in-
store table booth presentations to media-based events on a grander scale, such as the Earth Day event at
ak.a. Green, Tempe Tardeada, or the Change A Light event.24 Events typically feature the promotional
product at a table staffed by a field representative who distributes information and answers questions
about CFLs. While outreach events took place throughout the year the program focused on summer
outreach events. Twenty-tive outreach events took place between June and September 2007.

For more detail on each of the outreach events see the APS Energy Star Residential Lighting 2007 Annual
Report provided by ECOS.

Customers Report Purchasing CFLs at a Buy-Down Store

Based on 2007 general population survey responses, 50% of APS customers have purchased a CFL at one
of the APS participating retailers with 18° o of all customers stating that the CFL was on sale or
discounted. The remaining 32° o either did not recall (l1° 0) or thought they had paid full price (2I° 0). We
estimate, therefore, that between 18% and 29° o of APS households have been reached through the APS
Consumer Products program. There was a significant increase between 2006 and 2007 in the percent of
APS customers who report purchasing a CFL at a buy-down store.

Exhibit 3.26: Purchase of CFLs at one of the Buy-down Stores

% of 2007 % of 2006
APS APS

customer customere
(n=450) (n=450)

Purchased CFL at buy~down store 50°0* 38° o

On sale or discounted 18% I5 o o

Don 't recall I I % 7%

Not on sale 21% 16%

*significantly different from 2006 customers at the 90% level

24 In the paragraph above we mention over 50 consumer outreach events we held. This number and the 49
mentioned in this paragraph came from the APS Annual Report provided by ECOS. We did not contact ECOS for a
clarification on the number of outreach events.
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Recall of Energy Star/ Lighting ProgramMessages and Campaign Sponsor

There was a significant increase in the percentage of customers who recall seeing some in-store and/or out
of store materials or advertisements between 2006 and 2007 (31° o to 5 l%) (see Exhibit 3.15 and Exhibit
3.27). Based on the 2007 General Population Survey, ENERGY STAR lighting advertisement recall
doubled compared to 2006 (32% vs. 16° 0), a statistically significant increase. Energy Star lighting
advertisement recall is also high among program participants (40%).

Exhibit 3.27: Recall of any out-of-store advertisements for energy efficient or
ENERGY STAR lighting such as newspaper or radio advertisements

% of 2007
'S

ult 7 ere
(n=45' 0)

Yes 40% 32%* 16%

No 58% 64% 8l°o*

Don't know 25% 4% 4%
*Significantly higher than the comparison group at 90% level.

Based on the 2007 General Population Survey customers who remembered the advertisements recall them
f rom T V (44° 0), magazines (17%) or the radio (12%) while those that participated in the program and
remembered the advert isements most l ikely recall  them from the newspaper (53%) fol lowed by the radio
(21%) and TV (l8° 0). The subject of the advertisement recalled most was "use less energy" in the 2007
General Population Survey, the same memorable message as last year. Customers continue to associate
ENERGY STAR advert ising with using less energy and lower ut i l i ty bi l ls.

Exhibit 3.28: Primary focus or content of the promotional materials or
advertisements

% of 2007
APS

customers
n-22'7)

36% 29°o

14% 16%

14% 16°o

9% 3%

1% 30 c

% of 2006
APS

customers
(n==140)

1°o

Use less energy

Lower utility bills

Benefits of CFLs

Good for environment

New appliances

Discounted price for bulbs

Less pollution

Other

Don't know 179 28° o

Almost half of the customers surveyed in the 2007 General Population Survey are unsure of the sponsor
of the ENERGY STAR advert isement however this is signif icantly lower than the 6400 of 2006 customers
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who were unaware of the sponsor. Recall is high among 2007 customers who lew there was a sponsor
for the program with 59% stating the sponsor was APS.

Exhibit 3.29: Awareness of the sponsor of the promotional materials or
advertisements

APS

Utility-general

Salt River Project

Home Depot

Ads on appliances

Lowe's

Wal-Mart

A "big box store"

Other

Don't know

31%

9%

2%

4%

00 o

1%

1 o o

0%

4%

47%

24%

5%

1%

1%

1%

1%

1%

1%

100

64%*

The percentage of customers who are aware that APS is sponsoring discounts on CFLs has significantly
increased. In 2006, 24% of customers were aware that APS partnered with local retailers to offer
discounts on efficient lighting while 31° o are aware of this in 2007. As you might expect, awareness of
the partnership was significantly higher among those who have seen in-store and/or out of store
promotional materials and among those who have purchased CFLs at a buy-down store. About one-third
(3 l%) stated APS sponsored the materials and advertisements that they had seen, with another 9° o stating
in general a utility sponsored them (See Exhibit 3.30).

In the Participant Survey, 44 percent of respondents are aware that the compact fluorescent light bulbs
they purchased were sold through a special promotion or discount. Over half (55%) of these customers
were able to determine that APS was the sponsor of the discount. It is important for stores to clearly show
that APS is the sponsor of the discount, as well as the amount of the discount so that customers are aware
of exactly how much they are saving. Of those who are aware that they purchased CFLs though a special
promotion 56% state that they learned about the special promotion or discount through the in store
Signage, thus emphasizing the importance of the in-store promotional materials. Almost 90 percent of
these customers say that the bulbs were clearly marked as being offered at a discounted price.

Exhibit 3.30: Recall of Who Sponsored the Discount (multiple response)

007 Participants

n=39)

APS

Store

Energy Star

Do not recall

54%

23%

5°o

31%
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Exhibit 3.31: How Customers First Learn About the Special Promotion or Discount

%21

cn
In-store Signage/ promotional

Radio Advertisement

Newspaper

Store flyer received via mail

Family/fi-iends

Utility Bill insert

Utility website

Other

Don't know

58%

12%

10%

5%

5%

2%

2%

2%

2%

In general, few customers visit the APS website to find out where to purchase CFLs according to the 2007
General Population Survey. Among those who are aware that APS offers the discounts only 12% visited
the website in 2007. In 2007, 24°o of customers recalled seeing information on energy efficient lighting
on their APS bill. This is a significant increase from 2006 when only 9° o of customers recalled seeing this
information.

Exhibit 3.32: Customer recall of seeing information on energy efficient or ENERGY
STAR lighting on APS bill

o

omens
I
1

\ 2007

Ar#
Customers

(n=450)

Yes 24°0*

No

Don't know 4° o

Do not recall seeingany advertising 49° o
*Signyieantly higher than 2006 at the 90% level.

23%

9%

18%

40 o

69° o

3.3.4 Participant Experience and Satisfaction with the Program

The MER team evaluated the participant satisfaction with the program by conducting interviews with
participating retailer and conducting a survey with program participants. Overall, both participating
retailers and customers are satisfied with the program and the program bulbs. Retailers report increasing
customer demand for CFLs leading to increasing stocldng levels. Among customers who purchased a
program bulb 79% are very satisfied with their purchase and 78° o say they are very likely to purchase a
CFL in the future.
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Key Performance Indicators

Manufacturer satisfaction with program

Interviews with manufacturers have not been completed so we are unable to assess their satisfaction wide
the program at this time.

Retailer satisfaction with the program and program bulbs

Many store managers (21 of 25 interviewed) who were interviewed in 2006 anecdotally report that
customers have been asking for Energy Sta bulbs more, and/or that they are stocking more Energy Star
bulbs as a result of the program. There were, however, a few managers at "participating" stores that were
unaware of the program, stated that they did not stock any Energy Star bulbs, or were unsure of whether
the program had affected stocking (discussed further below).

Almost every manager in the hardware and home improvement stores said that customer interest in
Energy Star light bulbs has increased since the program was introduced. Some feel that the customers are
driven by the lower prices, others feel that the customers are drawn to the benefits. Several reported an
increase in customers asking them for the bulbs and also an increase in sales.

One Home Depot manager said that the department manager reported a 500% increase in CFL sales since
the program was introduced. Even though the tone was mainly positive, there were a couple of True
Value managers that did not report increases as a result of the program. One True Value manager said that
their store had some restocking issues, and remained neutral about his satisfaction with the program. The
other True Value manager we interviewed was dissatisfied because of industrial Signage and lack of
information.

Half (three) of Me grocery store owners said that they are stocking more bulbs now than before, as a result
of the program. Of those three that said there was an increase, one manager said that he didn't stock bulbs
before the program. As for the three grocers that did not report increases, one manager said that he has
never stocked Energy Star bulbs, another said they stocked the same amount, and the third did not know if
it had increased or decreased.

Customer satisfaction with the program and program bulbs

According to the 2007 Participant survey, customers seen to be very satisfied (79%) with the CFL they
purchased through the program as more than three quarters (78%) of customers say that they are very
likely to purchase a CFL in the future, based on the experience with the bulbs they purchased. An
additional 19 percent of customers say that they would be somewhat likely to purchase a CFL in the
future. Only two percent of customers say that they would be unlikely or very unlikely to purchase CFLs
in the future based on their experience with the bulbs they purchased.
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Exhibit 3.33: Likelihood of purchasing CFLs in the future

n of 2007
articipauts

(n=86)

Very likely to purchase a CFL in the future

Somewhat likely to purchase a CFL in the future

Neither likely nor unlikely to purchase a CFL in the future

Somewhat unlikely to purchase a CFL in the future

Very unlikely to purchase a CFL in the future

78%

19%

0%

1%

I °o

exhibit 3.34: Satisfaction with the compact fluorescent light bulbs purchased

% of 2007
articipan

.1

-1-Not at all satisfied

.2-

-3-

-4-

-5-Very satisfied

Don't know

20 o

0%

2%

14%

79° o

2%

The few respondents indicating that they are dissatisfied with the CFLs they purchased through the
program (rating satisfaction a three or less on the five point scale) state that their CFLs burned out too
quickly or they didn't like the quality of the light provided. Those who are satisfied cite improved light
quality and saving energy and money as the primary reasons for their satisfaction.

APS is monitoring transactions at Costco (that is, number of units sold in each transaction) to ensure that
large numbers of packs aren't being purchased for resale, a limit of l pack per customer is currently in
place and strictly enforced by Costco. We also recommend that APS consider coordinating with the
manufacturers and retailers during the next RFP process to conduct additional research (including
research with customers from Costco who purchase multi-packs).
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RECOMMENDATIONS

This section of the report summarizes the MER project team's recommendations.

4.1 Impact Recommendations

Based on the impact analysis and related research, the MER project team has the following
recommendations for additional research:

Source data on reported program impact calculations was not provided during our discussions
with ECOS. In future program operations, if the assumptions recommended in this report are not
incorporated into the ECOS database it is recommended that the implementation contractor more
clearly document the source of energy impact assumptions, specifically,

• The source of annual run hour estimates

The source of measure and base lamp pairing assumptions

Interactive effects. Source data on their program impact calculations was not provided during
our discussions with ECOS.

Conduct additional primary and secondary research on residential CFL attributes to confirm:

Operating hours assumptions: While the California operating hours study provides a credible
and substantial benchmark on residential lighting operating hours, The MER team
recommends conducting a residential operating hours study specific to the APS service area.

In-service rates: Similarly, several California studies provide a good benchmark, but the
project team recommends conducting an APS specific in-service rate study.

Coincidence factor: Similar to operating hours and in-service rate, the California studies
provide a good benchmark, but the project team recommends conducting an APS specific
coincidence factor study.

Bulb life: Indicators are that frequent on-off switching in residential CFL applications
reduces bulb life. In 2008, several important studies are scheduled to be released that will
quantify the impact on bulb life from switching patters on residential CFL applications. If
this literature is inconclusive or does not apply to the population service by the program, the
MER team will recommend conducting primary research on this topic.

Conduct primary and secondary research on CFL retail costs. During the evaluation, the MER
contractor evaluated manufacturers suggested retail price (MSRP) data provided in the ECOS
database and noted that the MSRP on select products has increased between 2005 and 2007, as
shown in Exhibit E.6. While this is contrary to general market trends in CFL retail pricing, it
should be noted that 2007 MSRP for 13 to 15 watt lamps appears reasonable with current cost
observations for multi-pack bulb sales, however it appears slightly elevated for higher wattage
lamps when these lamps are sold in multi-packs (packages with more than l lamp). This may be
due to an increased number of manufacturers participating in the program since 2005, as shown in
Exhibits 4.1 and 4.2, and also the participation of higher end brands such as GE. It is

4
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recommended that future MER primary research be conducted into retail CFL costs at retailers
participating and not participating in the program, and that this research include APS and local
non-APS service territory. As noted previously, the original program plan assumed CFL costs of
approximately $5.00 per bulb, while actual lamp costs, weighted for CFL wattage, were closer to
$3.00. This price discrepancy is due in large part the sale of lamps through multipacks, which
typically have a lower per lamp cost, while costs used in planning were based on single bulb
packages, which typically cost more.

Exhibit 4.1: Change in Reported MSRP Costs

2005 Weigh Ted
Average MSRIE*

2007 Weighted
Average MSRP

Estimated Net
% Increase

Estimated
Annual IncreaseMeasureType

CFL 13-15 W

CFL 18-20 W

CFL 23-26 W

PAR38 23 W

R30 14 W

R30 15 w

$ 1.62

$ 2.37

$ 2.49

$ 4.95

$3.49

s 3.00

$ 2.57

$ 4.21

$ 4.60

s 7.37

$ 5.07

$ 1.70

78%

85° o

49%

45%

_43%

39%

42%

24%

23° 0

~22%

As shown in Exhibits 4.1 and 4.2, there was a significant increase in the number of manufacturers
participating in the programs between 2005 and 2007. This indicates a successful effort to expand
program net market share, provide customers with more bulb choices, drive competition between
manufacturers, and produce a more robust program
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Percent of 2005 Program Sales by
Manufacturer

Fait Electric

48.2%
51.8% Technical Consumer

Products

»

*

Exhibit 4.2: Distribution of Participating Manufacturers in Program Year 2005

Exhibit 4.3: Distribution of Participating Manufacturers in Program Year 2007
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Future program evaluations should include research into how the program is impacting the
market for CFLs. One approach may be to research retail stocking patterns including changes in
the types of bulbs and range of manufacturers of CFLs being offered, and changes in the size of
CFL inventories (shelf space) dedicated to CFLs. This research could also be compared with the
baseline study to assess changes over time. It may also be the case that the program is influencing
stocking practices at other store locations that are outside of the APS service territory (and not
part of the program), but within the general geographic region, and the potential influence of the
program on these market changes, if any, should be assessed.

Exhibit 4.4 provides a summary comparison of changes in key program reported and MER
verified values .

Exhibit 4.4: Impact Evaluation Summary

MER Verified
Results

Impact on
Reported Savings

In-Service Rate

Leakage Rate

HVAC Interaction Factor:

Reported Results

100% 90%

21 o o

Reduction

Decrease

Energy

Peak Demand 0%

17° o

Increase

Increase

Reduction

Reduction

Increase

Reduction

Coincidence Factor

Free Ridership

Spillover

Net to Gross Radon

Savings:

60%

10%

30%

10° 0

31%

90 o

79%

MWh

MW (CP)

Benefit to Cost Ratio

265.046

37.7

185.909

20.7

Reduction

Reduction

Increase

It is recommended that ongoing research be conducted on including in the program appliances

that were evaluated during this research but did not pass the benefit-cost test. Ongoing research is

necessary because changes in technology, measure costs, or other economic factors such as

increasing avoided costs, may make these appliances feasible in future program designs.

Appliances reviewed during this MER cycle but rejected for inclusion in the program include:

Refrigerators

Freezers

5 It should be noted that the program planning assumptions estimated NTG at 60° Os including both free ridership
and a leakage rate allowance. This planning number of 60° o compares to a value of 57% when the leakage rate of
2l°o previously discussed is combined with the freeridership of 31° o and 9% spillover through the following
equation:

Comparative NTG (57° 0) = 1- Freeridership (31° 0) Leakage Rate (210 o) + Spillover (90 0)
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2

•

Clothes washers

Dishwashers

4.2 Process Recommendation

Based on the process research, review of the program tracking database and survey activities, the MER
project team recommends the following steps:

We recommend working to continue to improve the centralized database in order to assure that
thorough and consistent data is collected for all partners in the program. For example, tracking
both  sh ipping and sales data is useful  for  val idat ing lamp sales.  Curren tly,  APS pays
manufacturers based on shipping data, and it is recommended that APS continue to explore
strategies to improve the tracking of sales data for sales validation purposes. However, it is
recognized that tracking of sales data at the retail level is a difficult proposition and may over
complicate the implementation process if Ecos were required to implement strategies to obtain
this data back from the retailers.

Although the program implementation contractor has made many improvements to the program
tracking database within the past year, the MER team is unable to determine if the retailer data is
provided at the conclusion of the agreements, once all program products in the Memorandum of
Understanding (MOU) are sold through, or if they provide it periodically with the culTent format.
The MER team recommends that the program implementation contractor include an indicator of
the total to be sold, the percent sold through, and the dates of the promotion from the MOU so
that the database can be used by APS to track program performance and performance by each
MOU. This would allow for better program management and make it easier to measure program
effects.

The program should continue to reach out to the stores, such as Home Depot and Wal-Mart, at
which customers indicate they purchase the majority of their light bulbs. APS has been successful
at reaching out to other retailers such as Bas fas, Ace and True Value, and areas that are not
covered by these big box stores. It is recognized, however, that outreach to smaller outlets is time
consuming arid that the return in terms of increased CFL sales and savings needs to be balanced
against the additional time and cost incurred by this type of outreach. Also, retailers have to want
to participate in the program and some retailers, such as WalMart, do not.

• The program should continue to ensure that participating stores are stocked with product and
Signage, and that all sales occur at participating stores. ECOS will need to work with APS in
order to tighten up controls so that program materials are distributed to and bulbs sold only
through retail locations inside of APS service territories or locations proximal to APS territory
serving predominately APS customers. Further, steps should be taken to ensure that program
sales are documented in a clear manner and to ensure that all stores in the program continue to
receive quality in-store support. Clearly documenting all sales, maintaining good records of
shipping and sales data, and verifying locations periodically will help to support this effort. In
addition, ECOS should maintain a tracking database of store visits as well as activities and
promotions.

The program should continue to promote a variety of CFL products to meet customer needs (e.g.,
different kinds of specialty lighting, more wattage options and more light quality options) as these
products become mature in the market. APS is continually striving to promote a wider variety of
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good quality CFLs in the market in order to improve customer perceptions of CFLs and decrease
program barriers

Stores should clearly display the amount of the discount and that APS is the sponsor of the
discount

APS and ECOS may want to focus efforts on assisting hardware and grocery stores that are less
likely to promote program products on their own, either through increased education or through
targeted POP materials. As with other potential expansion of promotional efforts, the cost of
outreach to these types of outlets needs to be balanced against the potential benefit to the program
in terms of increased sales and savings

The program should continue to keep retail managers interested and informed about the program
Due to the number of managers that were unable to come up with a place where the CFL should
not be used, iiurther explanation about where CFLs should and should not be used could be made
available to managers. In some cases, managers are training their own associates to answer
questions, and if the uses and places not to use were conveyed more effectively, it could help to
cut misunderstanding

The program could benefit from increased in-store promotions and other educational efforts to
help customers understand and overcome barriers to purchasing CFLs. For example, in-store
displays of CFLs compared to other bulbs-where the customer can see the size, shape, color
and possibly how fast the bulbs tum on and off--can help educate customers

The program may also want to monitor transactions at Costco (that is, number of units sold in
each transaction) to ensure that large numbers of packs aren't being purchased for resale. We also
recommend that APS consider coordinating with the manufacturers and retailers during the next
RFP process to conduct additional research (including research with customers from Costco who
purchase multi-packs)
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APPENDIX A: PERFORMANCE INDICATORS

Primary
Research
Qhqiectives

PerformanceIndicars
(Measurable form of goal) Related Re=search Tasks

Task 1: Program documentation/
tracking databases including shipping
and sales data

The amount of time between start date and
scheduled start date for program efforts

Task 2: Ongoing interviews with
program administrators and
implementation contractor

The number of manufacturer/retailer partners in
the program

Task 2: Ongoing interviews with
program administrators and
implementation contractor

Task 1: Program documentation/
tracking databases including shipping
and sales data

Documentation of program processes

Task 2: Ongoing interviews with
program administrators and
implementation contractor

Task 7' Mystery caller to program toll-
free number

Completeness of tracking databases and
documentation of program sales and other
program efforts

Task 1: Program documentation/

tracking databases including shipping
and sales data

The number of bulbs sold through the program

Task 1: Program documentation/tracking
databases including shipping and sales
data

The distribution of program bulb sales by
store/geographic location

Task 1: Program documentation/tracking
databases including shipping and sales
data

Task 1: Program documentation/tracking
databases including shipping and sales
data1. Effectiveness

of program
design and
processes

The selection of CFLs available through the
program (types wattages)

Task 5: Store visits to interview retailer
staff

Program effects on the products carried and sales
(qualitative feedback)

Task 3: In-depth interviews with
participating manufacturers

Task 4: Annual consumer survey

Task 6: Participant interviews2. Effectiveness
of program
education efforts

The change in percentage of customers that are
knowledgeable about CFLs

Perceptions of CFLs including energy
use/savings, longevity, environmental benefits,
dependability, etc, Task 4: Annual consumer survey

The percentage of customers willing to use CFLs Task 4: Annual consumer survey
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in high use applications

L. The percentage of customers willing to pay for
CFLs with buy-down (i.e., price point viewed as a
compelling price point) Task 6: Participant interviews

M. The percentage of customers willing to pay for
CFLs without incentives Task 6: Participant interviews

n. The type and content of point of sale consumer
information at participating stores

Task 1: Program documentation/

tracking databases including shipping
and sales data

The ability pECOS reps to convey information
about retail channels and product benefits

Task 7: Mystery caller to program toll-
free number.

The number of retailer trainings (100 goal) and
retailer visits (480 goal) (if documentation is
provided)

Task 1: Program documentation/
tracking databases including shipping
and sales data

Task 2: Ongoing interviews with
program administrators and
implementation contractor

The percentage of participating retailers that can
accurately convey the uses and benefits of CFLs

Task 5: Store visits to interview retailer
staff

K The number of customers that report purchasing a
CFL from a buy-dow11 store (i.e., sale at a buy
down store) Task 4: Annual consumer survey

The number of media and non-mediafoutreach
events

Task 1: Program documentation/tracking
databases including shipping and sales
data

The number and frequency of non-media outreach
events

Task 2: Ongoing interviews with
program administrators and
implementation contractor

The percentage of participating stores with POP
materials

Task 5: Store visits to interview retailer
staff

The percentage of customers that report seeing
Energy Star® and messages through bill stuffers,
print media and promotional displays

Task 4: Annual consumer survey

Task 6: Participant interviews3. Effectiveness
of the program
marketing and
recruiting efforts

Customer ability to understand major messages
(simple/easy to understand) Task 4: Annual consumer survey

The percentage of customers that identify
campaign with APS

Task 6: Participant interviews

Manufacturer satisfaction with the program
Task 3: In-depth interviews with
participating manufacturers4. Participant

experience and
satisfaction with
the program /
program bulbs

Retailer satisfaction with the program (retailer
ME perspective) and program bulbs

Task 5' Store visits to interview retailer
staff

AA. Customer satisfaction with program and program Task 6: Participant interviews
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bulbs

BB. Use versus storage of program bulbs

Task 6: Participant interviews

Task 10: Complete onsite installation
verifications and short-term CFL runtime
hour measurements

CC. The types of bulbs being replaced by program
bulbs

Task 6:Participant interviews

Task 9: Complete a baseline and final
uncertainty analysis

DD. The coincident and non-coincident demand and
energy savings produced by the program

EE. The adjustment factor for CFL lamps installed
outside ofAPS territory (i.e., leakage rate)

Task 8: Ongoing review of program
database updates and impact algorithms

Task 9: Complete a baseline and final
uncertainty analysis

Task 10: Complete onsite installation
verifications and short-term CFL runtime
hour measurements

Task 11: Calculate gross and adjusted
gross savings

Task 1: Program documentation

Task 6: Participant interviews
5, Energy and
demand impacts
and cost
effectiveness of
the program

FF. TRC and delivery of maximum energy savings for
least cost

Task 12: Calculate net-to-gross ratio
program net savings and benefit/cost
model
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APPENDIX B: SURVEY DEMOGRAPHICS

Exhibit B-1: Demographics-General Population

2087 Total
(n=450)

2006 Total
(n=458)

86%

14%

12%

86%

1400

10%

79°

3%

76" o

6%

<100

2%

Demographics

Own/Rent

Own

Rent

Pay own electric bill

Electric bill included inrent

Household Type

Single family

Duplex or 2 family

Apartment 2-4 units

Apartment >4 units

Townhouse

Mobile home

Log home

Don't know/refused

Number of People

1 18%*

47° o

13%

14%

3 16%

15%

7%

7300

11%

16%

70%

12%

18%

6

7 or more

Refused

Low Income

Non Low Income

Low Income

Don't know/refused

FuelType

Electric

Natural gas 47%*

45%

39%
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Bottled, tank, LP gas

Oil, kerosene

Wood

Solar

Heat pump

Don't know

1%

3%

<1%

1%

4%

5%

4%

300

<1%

<1%

7%

Year Built

6

10%

6%

11%

12

16° o

8%

5%

2%*

18%

14%

12° 0

9%

4%

<1%

2%

18%

19%

26° 0

8%

18%

lb% *

24%*

21%

13° D

Built in 2006 or later

2004-2005

2001 -2003

1999-2000

1995- 1998

1990- 1994

1980-1989

1970- 1979

1960-1969

1950-1959

1940-1949

Prior to 1939

Don't know

Education

Less than 901 grade

901 to 121h grade

High school graduate

Some college, no degree

Associates degree

Bachelors degree

Graduate or professional degree

Don 't know refused

*Sign icantly dyerentfrom the comparison group at the 90% level

13%
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Exhibit B-2: Demographics-participants

Demngraplzies 2807 Total
(n=456)

90%

85° o

2 %

13%

22° 0

16%

8%

7 %

24%

79° 0

10%

21%

22%

10%

O w n / R e n t

O w n

R e n t

Household Type

Single family

Duplex or 2 family

Apartment 2-4 units

Apartment >4 units

Townhouse

Mobi le home

Home in store

Income

Under $10,000

$20,000-$39,999

$40,000-$59,999

$60,000-$79,999

$80,000-$99,999

$100,000-$149,999

$150.000 or over

Refused

Racial or Ethnic Heritage

W h i t e

African-American/Black

A s i a n

Latino/Hispanic

Other/refused

Age of Home

0-4 years

5-10 years

11-15 years

16-20 years

21-40 years

41-80 years

30%

8%
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Don't know

Education

Less than high school graduate

High school graduate

Technical or trade school

Some college, no degree

College graduate

Some graduate school

Graduate degree

2%

19° 0

2%

30%

30%

3°o

13%

Exhibit B-3: Number of Months with Sales Data Missing for All Stores

7 (Assuming sell through occurred in Sept.)

6

5 (Assuming sell through occurred in Sept.)

5 (Assuming sell through occurred in June)

Retailer . Number of Months

CVS 9

AKA Green 7

ACE Hardware

99 Cent Store

Walmart

Bashers

Big Lots

Dollar Tree

Lowe'*

True Value

BulbMe

Costco

Home Depot

3 (Assuming Sell through occurred in July)

1

Amazon.com 11 (Assuming Sell through occurred in December)

*For two months, one store had sales data but all of the rest did not

The table below highlights what information is missing for each retailer in the individual retailer tab. A
"/" indicates that the information is present otherwise a there is a description of what is missing.
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Qtore

»..1.831b Me

Exhibit B-4: Missing Information in Individual Rentaller Tab*

Costdo

M/al-Mart

Big Lotta

Home
Depot

Ace
Hardware

True Value

Dollar Tree

: \

:

N/A

; ;= 42

Missing

N/A

334

10

l l

.C

s

\

. 10

Amazon N/A N/A

A month was counted as missing data if the database showed
retailers

zeros that month. However it is unclear from
i f the any program

that month .
bulbs that month, 2) did not report sales thatthe tracking database

or 3) wasmonth
1) didn't  sel l

not  running a promot ion

v

4.

AKA

tips

S u m m i t  B l u e  C o n s u l t i n g ,  L L C  a n d  O p i n i o n  D y n a m i c s  C o r p o r a t i o n

J

J

J

J

J

J

J

J

J

J

J

J

J

av .

2

9

4

1

8

4

1

7

4

2

1

8

9
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EXECUTIVE SUMMARY

The program was launched in late 2006, and 2007 was a start-up year. As of the end of 2007, a total of 17
customers have received demonstrations of the information services offered by the program, resulting in a
total of ten signed contracts. Of these, seven are deemed to be "operating customers," meaning that they
are in the process of having meters and communications links installed, receiving training, and beginning
to use the system. As of the end of the year, only one customer, the City of Scottsdale, was fully
functional and using the system as intended to assess their energy usage patterns. The program is still in a
ramp-up mode, it is accumulating an increasing list of potential program participants and continuing to
operate as it is designed, recruiting participants toward the programs goals.

Due to the limited program participation as of the end of the year and the limited amount of time available
to the City of Scottsdale to utilize the system to make decisions on energy efficiency and/or energy
management investments, no effort was made at this time by the MER team to assess savings attributable
to the program. The MER team will continue to monitor program progress through 2008 and beyond. As
participation builds, the MER team will also continue to investigate actions taken by customers as a result
of participation, conduct data collection activities necessary to understand customer energy
efficiency/management actions, and compute demand and energy savings attributable to the program.

A summary of program activities to date is provided in the subsequent sections of the report.

PROGRAM OVERVIEW

This report presents a progress review of the APS Energy Information Services Program. Its purpose is to

provide a high level review of program progress and achievements to date and to identify possible areas

of improvement.

The Energy Information Services (ElS) program provides monthly energy use information to large non-
residential customers through an automated web-based service provided by a third party energy
management information systems provider, Automated Energy, Inc (AEI). This service is provided at a
reduced fee to large commercial, industrial, and institutional customers with a maximum monthly billed
demand of greater than 200 kw. The monthly energy usage information is intended to increase the
knowledge of facilities managers and operators about how energy is used at their facilities and to assist
them in identifying ways to reduce their energy consumption, demand, and energy costs.

1

z
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2.1 Program Goals and Objectives

Exhibit 1-1 shows the key program participation assumptions, and Exhibit 2-2 provides an overview of
the three-year program demand, energy, and cost- benefit goals.

Exhibit 2-2-1. Energy Information Services (Els) Program participation assumptions

Metric Value Source / Notes

Market Progress Evaluation Report- BOC No. 7

1996 EUDAP adjusted to estimated 2005 levels

Estimated kph savings per square foot (s.f.)

Average s.f. per facility

Estimated Annual Participants (facilities)

Total s.f. participation per year

Estimated Annual Average kph Savings

Estimated kph Savings per Participant

0.14

80,480

80

6,438,400

901,381

11,267

Estimated kW Savings per Participant 1.41 At 56.9% LF from EUDAP information with a .92
coincidence factor and .70 demand diversity factor

Estimated Annual Program kW Savings 113

Exhibit 2-2-2. ElS program demand, energy, and cost - benefit goal

Planning
Years

Capacity
Savings

M W

Lifetime *
MWh
Savings

Program
Budget

Societal
Benefits

Societal
Costs

Net
Benefits

05 -07 0.338 40,562 $300,000 s1,513,000 $354,000 $1,159,000

08 - 10 0.4 50,000 $367,000 31,973,000 $628,000 $1,345,000

* Refers to savings over the expected ly'etime of all program measures.

All MWh values are rounded to the nearest 1, 000
Monetary values are rounded to the nearest $], 000.

2.2 Program Participation Summary

The APS Energy Information Services program was approved by the Arizona Corporation Commission
(ACC) on February 23, 2006 and introduced to APS customers in mid-November, 2006. AEI has been
actively recruiting and qualifying candidate customers since program kick-off. Exhibit 1-3 provides a
summary of program activity through December 31, 2007. As can be seen, a total of 17 customers have
received demonstrations of the information services offered by die program, resulting in a total of ten
signed contracts. Of these, seven are deemed to be "operating customers," meaning that dry are in the
process of having meters and communications links install d . . t r  `
system. As of the end of the year, only one customer, the
using the system as intended to assess their energy usage patterns.

e recelvln .ng, and beginning to use the

as fully functional and
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Exhibit 2-3. Summary of Program Activity

Customer Demo Proposal
Contract
Signed

Operating
Customer

#
Meters

y

y

y

y

y

y

y

y

y

y

y

y

y

y

3

1

1

7

5

1

5

y

y

y

y

y

y

y

y

y

y

y

y

y

y

2

3

1

2

5

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y y y y

z

2
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PRocEss REviEw FINDINGS

This section of the report provides the results of a process review of the Energy information Services
program. Findings are largely qualitative and compiled from in-depth interviews with staff from APS and
the implementation contractor, Automated Energy, Inc.

3.1 Effectiveness of Program Design and Processes

The MER team evaluated the effectiveness of the program's design and processes by interviewing staff at
APS and AEI. Future research will include participant interviews, review of records on program
participants, and review of program promotional materials and efforts.

Key Performance Indicators

Documentation of program processes

In most cases, a potential program participant becomes aware of the ElS program through an APS Key
Account Representative. The customer's information is passed on to AEI, who then performs a
demonstration of the system for the customer. If interested in the program, AEI compiles the meter
number(s) for APS' meter shop to evaluate the required meter upgrade to record energy usage in 15
minute intervals. During this process, AEI provides the customer with a proposal outlining the meter
upgrade cost, associated fees, and the APS incentive. If the proposal is accepted, the meters are upgraded,
and the customer must run a phone line to the meter. Once the phone line is installed, AEI finishes the
system's setup and schedules a training session.

In the training session, AEI and the customer review the previous month's meter data to train the
customer on the system's capabilities. Additionally, AEI asks the customer to provide electricity bills
from the last three months to verify that there is synchronization between AEI's system and APS in terms
of tariffs and miscellaneous fees.

After setup and training, AEI or the Key Account Representative serves as the customer's main point of
contact. For example, should the Key Account Representative or customer notice an unusual usage
pattern, indicative of some type of operational issue, then the Key Account Representative can help the
customer by offering suggestions on how to optimize operations to reduce their usage. Other key players
who have access to the customer information on the ElS system are the DSM program staff and APS
regulatory staff.

The customer is responsible for the meter upgrade cost, a set up fee of $125 and a monthly web fee of
$30, before the incentive from APS. The incentive covers 75% of the customer's first cost (the meter and
set up cost), up to $900 per customer per year. APS invoices the customer for the first cost, less the
incentive, plus one year's worth of web fee ($360) and then reimburses AEI for the set up fee and web
service fee. The web service fee beyond year one will be invoiced by AEI to the customer.

Strengths and weaknesses of program processes

Strengths

The ElS program provides its users with previously unavailable data. Most participants have a
good understanding of their buildings and may have an energy management system monitoring

3
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their energy use. However, this data is not typically linked to the meter and does not provide
information on the cost of the energy.

The Energy Information Services system is flexible and can be used in a number of ways beyond
simple metering as the customer becomes experienced with the system and APS offers new
services. Expanded capabilities include feasibility studies run by the customer for prospective
purchases of new equipment, advanced metering and sub-metering, and demand response
monitoring.

Weaknesses

A significant barrier to the program's process is the installation of phone lines to the meter. After
installation, the system cannot be set up until a phone line is run to each meter. This is the
customer's responsibility and has caused delays in a number of cases. The cost of the phone line
to remote areas, payment approval issues, and low priority on the part of customers all contribute
to the delay. APS and AEI are considering utilizing cellular or other wireless technology to
alleviate this problem.

APS and AEI believe the greatest weakness of the ElS program is lack of awareness of the
program and its capabilities. The largest challenge is educating and converting customers who
either think they understand their energy use and cost or that see energy costs as fixed costs and,
thus, do not recognize energy usage as an opportunity to reduce operating expenses.

Due to the lack of mass marketing and promotion, the ElS program is not as high profile as other
efficiency programs. Key account representatives are the primary drivers of the marketing and,
without their full understanding of and commitment to the program, it may not reach its full
potential.

Opportunities to improve program processes

The program's incentive level of $900 per customer was set assuming that it would equal 75% of the first
cost and that customers would only upgrade one meter. In practice, however, the first cost is about one-
third to one-half lower than expected and most customers want to include more than one meter. The lower
than expected cost allows the incentive to cover more than one meter, but a clearer definition of
"customer" is needed. In the program's 13-month filing to the ACC, APS suggested that the cap per
customer be raised to $l2,000.

Internally, APS faces a challenge accurately tracking the program. Since an invoice is issued to collect the
difference between the full meter installation and equipment costs, net of the incentive amount of 75% of
the incremental cost, the ElS program has no incentive checks to distribute. This results in the budget
system showing the program's outlay as zero. The program staff has to track the incentive payments
separately. Although the staff has tried to work with the accounting department to resolve this issue, it
remains unresolved. However, due to the relatively small number of participants, this is manageable and
not yet a problem.

Level of program activity as compared to the implementation plan

Both APS and AEI stated that the program started slowly, as expected. This is due to the lack of mass
marketing and the education and training involved in converting a customer. As the number of
participants has increased, the ElS program has gained traction by providing APS and AEI examples of
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successful implementation to share with potential participants, as well as refining the best practices for
bringing future customers into the program.

The program was approved by the ACC in February 2006 and was launched in November of that year.
Through December 3 I, 2007, a total of ten customers had signed contracts. Of these, seven were deemed
to be "operating customers," meaning that they are in the process of having meters and communications
links installed, receiving training, and beginning to use the system, but only one was fully functional. As
of June, 2008, this number has increased to 35. Given the program's increasing traction, APS is optimistic
in meeting or possibly exceeding its 2008 goal of 50 meters in the ElS program.

3.2 Effectiveness of Program Marketing and Recruiting Efforts

Since its launch in November 2006, APS has not promoted the ElS program through mass marketing.
Marketing has been limited to the APS website and press releases. In August 2008, APS will offer an ElS
training session as Part of its Technical Training Series. This training will be open to both new and
advanced participants and will instruct customers to better use the information provided by the ElS
program. According to APS, customer interest in the training session is high.

APS has placed much of its recruiting efforts in the hands of its key account representatives. While
interacting with the customer or promoting other APS programs, the key account representative may
suggest the ElS program. If interested, the representative then passes the customer's information on to
AEI for follow up. Depending on the key account representative, this may be a complete hand off or the
representative may wish to be involved in future discussions.

AEI is also responsible for some direct marketing and interface with potential participants. The firm notes
that some customers have more interest in the program than their key account representative is aware of
or lets on, suggesting that the program may benefit from more active promotion and education by account
reps.

APS and AEI plan to create a case study document in the second half of 2008 to help with program
marketing and education.

3.3 Participant Experience and Satisfaction with the Program

Given the long lead time for recruiting customers and the low levels of participation in the program, the
MER team has not yet interviewed participants in the program. This will take place during the next
evaluation cycle. APS and AEI believe participants are very satisfied with the program overall.
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IMPACT EVALUATION FINDINGS

Due t Rh 1 ro ram participation as of the end of the year and the limited amount of time available
to th utilize the system to make decisions on energy efficiency and/or energy
management investments, no effort was made at this time by the MER team to assess savings attributable
to the program. The MER team will continue to monitor program progress through 2008 and beyond. As
participation builds, the MER team will so continue to investigate actions taken by customers as a result
of participation, conduct data collection activities necessary to understand customer energy
efficiency/management actions, and compute demand and energy savings attributable to the program.

o e 1m1 e't d

CONCLUSIONS AND RECOMMENDATIONS

The program was launched in late 2006> and 2007 was clearly a start-up year. As of the end of 2007> the
program is still in a ramp-up mode and accumulating an increasing list of potential program participants.
Clearly, die program should continue to operate as it is designed and recruit participants toward the
programs goals. At such time as the program has achieved a sufficient level of participation, the MER
team will conduct full process and impact/cost-effectiveness evaluations similar to those conducted for
APS' other DSM programs.

4

5
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This report presents the results of an impact and process evaluation of the APS Residential New
Construction DSM Program. The analysis covers the time period from program inception (July 1,
2006) through December 31, 2007. This executive summary provides a high level summary of the
MER evaluation findings and results. Greater detail on each aspect of the evaluation can be found
in the body of the report.

achievements.
E>d1ibits E-1 through E-6 present summaries by program for each of these categoriesof savings

Exhibit E-2: Verified Gross Non-Coincident Demand Savings by Size of Home

Exhibit E-1: Verified Gross Energy Savings by Size of Home

E.1

5* \\ !

Total

y

[P

Impact Analysis

EXECUTIVE SUMMARY

e

1086 **

524

524

1947

q-ax

?
"4-m

1801 to 3000

1801 to 3000

% .

4> .

328

542

42

156

6,539

1 865

1*r§e5j<?g.gag5 4rt**=. °~

/

~/

7,080

3 827

2 193

867

$

8"

1 023

43,860

141,600

27%

31%

100%

4*'»i~%8"*£"

Total 1947 256 3 523 8 778 100%

Exhibit E-3: Verlfled Glass Colndda\t Demand Sanllngs by Size d' Home
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Home Type w s 29:17 Total
% of
Toma:

Single Family Detached

coinciisémt Demand savings (hw)

No. Rf . Size aaiige
Homes' ($Q~ Ft.).
337 Up to 1800

524 1801 to 3000

1086 3001 and up
1947

388

832

2,162

3.382

443

982

2.202

3.627

12°/o
27%

61°/o

100%Total

55

150

4 1

246

*T*
Exhibit E-4: Verified Gross Energy Savings by HVAC System Type

Gross Energy Savqgs (l§4Wh) ¢ **

Na. o f '  1

namesHVAC System Tybie 2906
~v

44 ,zniii. cumulative*Toi;az
Heat Pump

Furnace / AC

Unknown

Total

96

905

946

1947

13

318

210

541

275

3.728

2.536

6.539

288

4.046

2,746

7.080

% of
Lifetime Tsntai

5.760 4°/o

80.920 57%

54.920 39%

141.600 100%

Exhibit E-5: Verified Gross Non-Coincident Demand Savings by HVAC System
Type

ilvAc sysien1 pe

Nun-Cuincident D9»f=n6 Savings (KW)

NO. of . W
iflorneé _T8tB] 4

96 140

905

» * ,,f 04169131
4%
52°/o
44%

100%

*
Heat Pump

Furnace / AC

Unknown

Total

MY 46w
7 133
145 1.823 1.967

946 104 1.567 1,671
3.523 3.7781947 256

Exhibit E-6: Verified Gross Coincident Demand Savings by HVAC System Type
CoincidentDem8§t§ Servings (KW)
No. o = .
Homes .2906HVAC System Type

9
/
.v 2907 Tcilai %'0fa"0ta1

4%
52%

44%

100%

Heat Pump

Furnace / AC

Unknown

Total

96 7

905 139

946 100

1947 246

127

1.750

1,504

3.381

135

1.889

1.604

3.628
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Exhibit E-7 presents a summary comparison of the results presented in the APS Semi-Annual
Report with the MER results for this program. While savings were up moderately over planning
assumptions, higher administrative costs than assumed for planning purposes led to a somewhat
lower TRC test result

Exhibit E-7: Impact Evaluation Summary

Number of Homes Completed

Estimated Measure Life (Yrs.)

Peak Demand Savings per Home

1932 1947

1.30 1.86

3178 3636 Increase

2.86 3.98

6742

134.832

NA

NA

Increase

Increase

Increase

NA

NA

20%

Annual Energy Savings per Home

Demand Savings (MW)
(Coincident)

Annual Energy Savings (Mwh)

Lifetime Energy Savings (Mwh)

Realization Rate - Demand

Realization Rate - Annual Energy

Realization Rate .- Lifetime Energy

Free Ridership

Spillover

Net-To-Gross Ratio

Benefit/Cost Ratio (TRC)

80%

2.81

7774

155.477

139%

115%

115%

20%

10%

90%

2.75

Same

Ill\G'B8S€

Increase

Decrease

E .2 Net-To-Gross Analysis

Exhibit E-8 provides a summary of net-to-gross analysis for the Residential New Construction
Program.
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Exhibit E-8: Net-to-gross values for We Residential New Construction
Program

Res. New 0

Inv

Free-ridership Component

Spillover Component

Net-to-gl=oss Ratio

20%

10%

90%

E.3 Cost-Benefit Analysis

Exhibit E-9 summarizes the results of the benefit/cost analysis for the Residential New
Construction Program .

Exhibit E-9: Benefit/Cost Analysis Summary

r
9

.av
.1
r »

4 " Ia

4 f.
v i f '* l°*

It MY
f of 5.

=NP\l*4='f B8l1€fifs
Vu, 1

s

¢»4\4» v

Residential New Construction Program $7,906,400 $2,876,063 2.75

E.4 Process Summary

The Process Evaluation examined key performance indicators associated with four primary
research objectives:

Effectiveness ofProgram Design and Processes

Effectiveness of Program EducationEfforts

Effectiveness of the Program Marketing Efforts

Effectiveness of the Program Recruiting Efforts

Change in Awareness and Knowledge of Energy Efficient Building and Installation
Practices

Full detailson the results are presented in the body of the report.

E/Yediveness ofProg/'am Des@1n andP/vmtesses

The MER teamreviewed extracts from theprogram tracing database and foundthat they
providedata helpful in tracing program implementation. The database fields included in
the extractseemto be populated in a consistent manner with few omissions suggesting
thatthe database design does indeed support effective program tracing and
implementation and willprove to be a useful resource in identifying homeowners for
iiuture program evaluationefforts.
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The MER team conducted qualitative depda interviews with key residential construction
market actors, including participating builders, HERS raters, and participating sales
agents, to assess satisfaction with the program. Satisfaction was high for all groups.

All of the builders we spoke with were very satisfied with the program and could not
come up with any major drawbacks to participation. Participating builders specifically
cited the financial incentive, technical support and the marketing assistance associated
with program participation as key drivers to their satisfaction.

Sales agents were asked to rate their satisfaction with the program on a ten-point scale
where one is very dissatisfied and ten is very satisfied. All sales agents rated their
satisfaction with the program a ten. Comments included "it's just a great program," "I'm
really impressed by the brochures and how we can use them," and "APS is a wonderful
partner."

HERS raters are satisfied with the program. The addition of the thermal bypass checklist
has made builders more accountable for proper construction techniques. Raters believe
that meeting Energy Star requirements offers builders a way to differentiate themselves in
a stagnant market for new homes.

Effectiveness of Program Education Efforts'

The MER team spoke wide eight sales agents in January and February 2008. Sales agents
report that they get few if any customers that come in asking for Energy Star homes so it
is important that the sales agent be able to convey the benefits. Most sales agents could
identify the improvements that set an Energy Star home apart from a conventional home
and listed such elements as better insulation, Windows, and heating and cooling
equipment.

The MER team conducted depth interviews with construction superintendents from six
participating builders to gather information regarding their perceptions of and
experiences with the program, including the training provided. Most participants reported
that they found the training programs very useful and informative. At least two builders
indicated that they used the information provided to establish training for their staff
Other builders reported that they attended training sessions when they were new to
building energy efficient homes and found the trainings helpful.

Thirty seven percent of surveyed APS residential customers have heard of Energy Star
homes in the past. Of those familiar with Energy Star homes, nearly two thirds (63%) rate
their likelihood of considering the purchase of an Energy Star home if in the market for a
new home as high (a rating of eight, nine, or ten on a ten-point scale).

HERS raters also provide training and consultation for builders, both formally and
informally. Because of the construction industry's cyclical employment market, raters
believe training should be offered quarterly or even monthly.

Etediveness ofProgram MarketIng E/To/ts

Sales agents do use the books and materials provided by APS to help them sell the energy
efficiency features of their homes. All of the sales agents use the Energy Cost Brochures
on a regular basis and find them useful. Six of the sales agents also use the Customer
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Brochure and find it useful. The Sales Agent book is also used by most sales agents. All
sales agents would like to see more Signage for model homes from APS. Note that APS
is currently working on a new comprehensive set of model home Signage.

Etediveness of Prqaram Recruiting Efforts

As of December 31, 2007, 25 unique builders have submitted applications to participate
in the Residential New Construction Program. The program has been successful in
signing up several of the major production builders that are active in the APS service
territory including many of the large production builders that have a national presence.

Research with participating construction superintendents and HERS raters suggests that
the program has had a significant impact on the specifications of home plans and
construction practices.

Change in A awareness and Knowledge 0/'Energy E/9'7c/enq/ Bu//Mr797 and Installation
Practices

Interviewed builders have a high level of knowledge of Energy Star homes and similar
energy efficiency programs such as SRP Certified and Environments for
Living/Engineered for Life (EFL). Some builders report they were building to the Energy
Star specifications but were not getting the Energy Star certification before participating
in the program or were building EFL homes. However, observations by the MER team
indicate that while builders may think that this is true and that their basic building
specifications are E Star, they were not putting a process in place to inspect and test for
performance and thus in-situ or as built performance is often significantly less efficient
than building design specifications might indicate. As another indicator, it is very
unlikely that non participating builders are implemented procedures such as the thermal
bypass checklist (TBC) items 'from Energy Star.

I-[ERS raters are instrumental 'm increasing awareness and knowledge of energy efficient
building practices among builders and contractors. Raters estimate that between 35 and
60 percent of plans pass die initial review, however, this initial review is only one step of
the process. The more difficult and challenging aspect of building homes that perform to
specification is related to how building components and systems are installed in the field.
The field inspection and TBC are key to success in terms of as-built energy performance.
In order to meet the I-[ERs rating criteria, most builders will implement the
recommendations as stated and only in rare instances will builders change the structure of
the house, such as decreasing the number of Windows.

Building superintendents report changing some of their building practices to meet the
Energy Star requirements. These changes include different insulation types, seeding and
insulating ductwork, increase sealing around plates with caulking, baffles in attic vents,
increase thermal barriers and the HERS testing process.

HERS raters directly impact builders' construction practices by enforcing Energy Star
standards and discouraging practices that lead to inspection failures. Participation in the
program can lead to changes in construction practices for a large number of houses as the
practices become standardized.
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Some builders have made the commitment to incorporate Energy Star standards into all
of their homes, regardless of an available rebate in the territory or state. However, despite
the builder's intentions, in practice these homes are almost universally sub-standard
without the oversight of a HERS rater. This is a result of the relative ease of achieving a
passing HERS rating compared with the difficulty of implementing proper construction
practices

The MER team asked HERS raters about specific construction elements and their
relevant subcontractors. HVAC contractors have made the most strides in meeting
Energy Star requirements and proper installation of HVAC systems is now receiving
more attention. All raters identified insulation as the most common failLu'e point and the
area most in need of improvements

Summary of Findings and Recommendations

Key recommendations and findings from the impact evaluation are summarized below

The program is cost effective and should be continued as currently designed

The influence of the program, particularly the inspection process and education/feedback
provided by HERS raters, is key to achieving as-built energy efficiency performance
Assessing as-built vs. as-specified energy performance is a key aspect of the impact
analysis

The MER team strongly encourages finding a way to regularly receive data on the results
of the blower door and duct blaster tests conducted by HERS raters for participating
homes

Ongoing MER research should include comparisons of participating homes with a sample
of non participating homes

Key recommendations based on the process evaluation findings are summarized below

The program's tracing database supports effective tracing and implementation. The
extracts provided included fields that were consistently populated. However, the database
does not include important technical information on home performance such as thermal
bypass, blower door, and duct blaster results required to support the impact evaluation.
As such, the MER team was unable to assess the degree to which this information is
recorded in a complete and uniform manner. It is also highly desirable that the MER
process put in place a method for systematically collecting blower door test and duct
blaster test data from builders/HERS raters throughout the implementation process.
Since a significant influence of the program is related to as-built or in-situ performance
compared to specifications, this data is highly valuable in assessing the impacts and
effectiveness of the program.

None of the interviewed sales agents referenced the tightness of the house or the thermal
bypass checklist measures as unique features of Energy Star homes. Given the
importance of these measures to home performance, the significant improvement in this
area offered by an Energy Star home over a standard home, and the fact that "tight
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construction and ductwork" is listed as a feature on the program's website, the omission
is notable. In addition to the survey of Energy Star homebuyers planned by the MER
team for 2008, APS may wish to consider additional research among potential
homebuyers to assess the understanding of and prioritize the importance of specific
benefits of Energy Star homes in the purchase decision. The insights provided could then
be used to tailor sales agent training to address these attributes.

HERS raters believe that the tenure of the current employees is a better indicator of a
builder's success in the program than the firm's length of participation. Builders go
through cycles of high and low failure rates related to employee turnover and the large
learning curve. Because of this, raters believe that training should be offered as often as
practical.

Sales agents use the books and materials provided by APS to help them sell the energy
efficiency features of their homes. APS should continue to update and supply material
such as the Energy Cost Brochure, Customer Brochure, and Sales Agent book to sales
agents.

Builders may not be fully aware of the program effects on construction practices. APS
has conducted training on building science for years and should continue to work with
key stakeholders within participating builder organizations to ensure there is a better
understanding of the types of construction practices required to build a program
compliant home and the support available to builders through the program. This effort
would serve to continue to promote building practices consistent with the best building
science and maintain gains in energy efficient building practices that APS has promoted
through past training efforts. APS is currently finishing a short video (3.5 mine) aimed at
builder management to give them a better understanding of the program.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 8
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PROGRAM OVERWEW AND EVALUATION OBJECTIVES

This report presents the results of an impact and process evaluation of the APS Residential New
Construction Program. The analysis covers the time period from program inception (July 1, 2006)
through December 31 , 2007 .

1.1 Program Overview

The Residential New Construction Program promotes high-efficiency construction practices for
new homes. The program emphasizes the whole-building approach to improving energy
efficiency and includes field testing of homes to ensure performance. Participating builders are
being trained to apply building science principles to assure that high-efficiency homes also have
superior comfort and performance. The program goals and objectives as defined in the APS
Demand Side Management Program Portfolio Plan 2005 - 2007 include:

Incorporate 2006 ENERGY STAR Homes® standards into the program

Retain e>dsting builder participation and encourage the participation of new builders

Increase the overall number and market share of ENERGY STAR Homes®

Stimulate the installation of high SEER (14 or greater) / EER (12 or higher) air conditioning
equipmentl

Promote upgrades to ENERGY STAR appliances and high-efficiency lighting

Assist builder sales agents with promoting and selling energy-efficient new homes

Train builder construction staff and subcontractors in advanced building science concepts

Increase homebuyers awareness and understanding of energy-efficient building practices and
the benefits of purchasing an energy-efficient home

1.2 Program Goals and Objectives

The Residential New Construction Program is designed to promote the construction of homes that
meet the 2006 EPA/DOE standards for ENERGY STAR Homes® through incentives to builders,
training to builders, subcontractors and realtors/sales agents, and education and promotion efforts
targeting homebuyers. The program goals and objectives are:

• Promote the construction of ENERGY STAR Homes® through financial incentives to
builders as well as outreach to builders and associated subcontractors

Increase the percentage of housing starts that meet the 2006 ENERGY STAR Homes®
standard

1 The program relies on a performance or prescriptive approach and in the performance path builders are
not required to meet any SEER/EER standards. The program's objective is to encourage building to
ENERGY STAR standards, which represent at least a 15% improvement over standard construction
practices.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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Increase the promotion of ENERGY STAR Homes® by builders

Increase awareness of ENERGY STAR Homes® and building practices among homebuyers
through effective program promotion and customer education efforts (generate in tum an
increase in demand for ENERGY STAR Homes®)

Increase homebuyers knowledge of the benefits of ENERGY STAR Homes® and the
percentage of homebuyers that attribute these benefits to ENERGY STAR Homes®

Increase homebuyers awareness of available sources of information regarding ENERGY
STAR Homes®

Provide effective training and technical assistance to homebuilders and contractors to
improve such things as the installation of insulation and air sealing/duct testing practices

Conduct effective program promotion and education to homebuilders, construction sales
agents, and realtors

Provide excellent support to participating homebuilders

Provide positive program experiences for homebuilders and homebuyers

1.3 MER Evaluation Objectives

The key performance metrics that will be used to gauge the overall success of the program
include:

• Number of ENERGY STAR homes built through the program and percentage of housing
starts that meet 2006 ENERGY STAR standards

Changes in awareness and knowledge of energy efficient building and installation practices
resulting from the program

Participant perceptions of the value of the ENERGY STAR home label and customer demand
for ENERGY STAR homes

Energy and demand savings produced by the program

Performance metrics for assessing progress toward program goals and objectives were defined to
guide the evaluation process. A list of program performance metrics is included in the research
plan.

1.4 Program Participation Summary

As of December 3 l, 2007 a total of twelve builders had completed projects under the program
representing a total of 1947 qualifying Energy Star homes. Exhibits l-l through 1-4 provide
program participation by builder, home size range, HVAC system type, and other key home
features.
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Exhibit 1-1: Summary of Program Participation by Builder/Subdivision
Nuunnbmer »f i-loiaaes Completed
zees 2607

1349

286

1388"
1356

286

113

0

293

4

0 10 10

Pulte Homes

Centex Homes

Empire Communities

Meritage Homes of Arizona, Inc.

Homes By Towne

Columbia Communities

Elite Communities

Talas Homes. Inc.

Keystone at Ironwood, LLC

Habitat for Humanity - Valley of the Sun

Suncor Homes

Ashmor, LLC

Unknown

0

Tota I 129 1818 1947

Exhibit 1-2: Summary of Program Participation by Home Size Range
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Size Range (Sq.r e m 2986 2907 Total4 we av4.
*
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* av
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Exhibit 1-3: Summary of Program ParEcipation by HVAC System Type

Exhibit 1-4: Summary of Other Characteristics for Participating Homes
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IMPACT EVALUATION

The goals of the impact evaluation component of our research are to assess the gross and net
energy and demand savings attributable to the Residential New Construction program as well as
the program's overall cost-effectiveness. Through the impact evaluation, we have verified the
energy performance of participating ENERGY STAR Homes®, documented key energy
assumptions, conducted the research necessary to compute net savings attributable to the
program, and assessed the cost-effectiveness of the program.

2.1 Impact Evaluation Approach and Research Tasks

The primary objectives of the impact analysis were to:

Verify the energy performance of participating ENERGY STAR Homes® and
corresponding measure installations

•

•

•

Calculate verified gross energy and demand savings

Calculate net-to-gross factors and verified net energy and demand savings

Report on overall program participation and sales of ENERGY STAR Homes®

Determine the cost-effectiveness of the program based on Total Resource Cost (TRC)
te$t2

•

•

The major research tasks for the impact evaluation effort include:

Task 9: Field data collection including on-site installation verification, metering, and
monitoring

Task 10: Compute gross and net verified demand and energy savings

Task ll: Conduct net-to-gross analysis, net savings calculation, and benefit/cost
modeling

•

2.2 Impact Research Results

This section presents a summary of on-site verification inspections and the results of the demand
and energy savings analysis.

Savings accomplishments achieved by the programs have been reported below in several different
formats:

Verified gross annual energy savings are annual energy savings (kph and terms) that
have been verified by the MER evaluation activities. These are also gross savings at the
customer meter that have not been adjusted for net-to-gross effects.

Verified gross non-coincident and coincident demand savings are demand savings that
have been verified by the MER evaluation activities. These are also gross savings at the
customer meter that have not been adjusted for net-to-gross effects. Coincident demand
savings have been adjusted for coincidence with APS system peak.

2 As defined in the California Standard Practice Manual, Economic Analysis of Demand Side Programs and
Projects, October 2001.

2
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Verified net annual energy savings are the net verified annual energy savings at the
customer meter. These values are the verified gross annual energy savings adjusted for
net-to-gross effects.

Verified net coincident demand savings are the net verified demand savings at the
customer meter. These values are the verified gross coincident demand savings adjusted
for net-to-gross effects.

Exhibits 2-1 through 2-6 present summaries for each of these categories of savings achievements.

Exhibit 2-1: Verified Gross Energy Savings by Home Type

Gross Energy ggviunlgs (MWI1)

Home Type
Not of
Homes

'Size Range
(sq-rua
up to 1800

2006 2 8 8 7
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'» Total"
°/o Of
Tata!
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Detached
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3001 and up

932 1.060

1.865 2.193

3,741 3.827

6.538 7.080

15%

31 °/o

54%

100%Total
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328
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Li fet im e
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43.860

76.540

141.600

' * ' 4 Mr

(w
4vx~§xa v

#x

5 A44'

i nz~6€~M~ no *
k"'

9
.» 4

2 4 v
'XHQ113§QXPQ

Single Family
Detached

Exhibit 2-2: Verified Gross Non-Coincident Demand Savings by Home WPe

.»@°1@4w4-e.b(=n»»»4 savwmsu<w)
sineifllisp

£44
No. off .
1:l° \*
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;

$1

*Vs of
,Total

Total

1086
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£s¢r.i=1-.:1433 ,,,, 4899034
Up tO 1800 57 404

1801 to 3000 156 867

3001 and up 42 2,252

255 3.523

*r§taL*@4,.¢i.
462 12%

1.023 27%

2.294 61%

3.779 100%

Exhibit 2-3: Verified Gross Coincident Demand Savings by Home Type

c°inda¢»al£né?;i=»na sivingé (xi)
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95

Home Type
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Homes

Size Réiase .
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Type

Total

Exhibit 2-6: Verified Gross Coincident Demand Savings by HVAC System Type

.Total

Exhibit 2-5: Verified Gross Non-coincident Demand Savings by HVAC System

Exhibit 2-4: Verified Gross Energy Savings by HVAC System Type
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Exhibit 2-7 presents a summary comparison of some of the key performance variables for this
program.

Exhibit 2-7: Impact Evaluation Summary

*'

'. aw
'akesg:td

MER Verified
Results

Impact on
Reported Savings

Number of Homes Completed

Estimated Measure Life (Yrs.)

1932

20

1947

20

Increase

NA

Peak Demand Savings per Home

(kW)
1.30 1.86

3178 3636

Increase

Increase

2.86 3.98

6742

134.832

NA

NA

NA

20%

Annual Energy Savings per Home

Demand Savings (MW)
(Coincident)

Annual Energy Savings (Mwh)

Lifetime Energy Savings (Mwh)

Realization Rate - Demand

Realization Rate - Annual Energy

Realization Rate - Lifetime Energy

Free Ridership

Spillover

Net-To-Gross Ratio

Benefit/Cost Ratio (TRC)

80%

2.81

7774

155.477

139%

115%

115%

20%

10%

90%

2.75

Increase

Increase

Increase

NA

NA

NA

Same

Increase

Increase

Dea 'ease

2 . 3 Net-To-Gross Analysis

The project required that the cost-effectiveness of each of the programs be assessed with the Total
Resource Cost test as defined by the California Standard Practice Manuals The Standard
Practice Manual calls for the use of net program impacts in the benefit-cost analysis. Net program
impacts are typically computed by applying adjustments for the effect of factors such as free-
riders and spillover or free drivers to the gross savings estimates computed in the prior task.

In order to complete this aspect of the analysis, it was necessary to compute net-to-gross ratios for
the program. These ratios were developed from participating builder responses to the surveys and
interviews with HERS raters as described under the process evaluation aspect of the project. The
project team conducted focused surveys of participating builders that explored three key
performance variables: customer satisfaction with the program, free-ridership and spillover. In the

I Caly'ornia Standard Practice Manual: EconomicAnalysis of Demand-Side Programs and Projects,
California Energy Commission, October 2001.
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course of developing these factors, the project team relied on the results of the surveys to develop
net-to-gross ratios.

The net-to-gross ratio for this evaluation was computed as follows :

NTG = 1 .- FRF + SF

Where:

NTG = the net-to-gross ratio

FRF = the free-ridership factor

SF = Spillover Factor

Once developed, the net-to-gross factors were applied to the gross savings estimates to produce
net savings estimates for the benefit/cost analysis according to the following algorithm.

Net Program Savings = Gross Program Savings x NTGp,ogam

Free Ridersh47

The MER team conducted interviews with builders, construction superintendents, and HERS
raters to gather information to support the estimation of free ridership and spillover. Responses
from all three groups were compared and categorized to determine if, taken as a whole, they
provide sufficient evidence for a specific level of free ridership and spillover.

Raters disagree on the extent of free ridership in the Energy StaT program. Two of the raters noted
that, in the beginning of the program, builders were very interested in the $400 incentive and
would likely not participate without it. Now, in a slow new housing market, builders are looking
to the Energy Star certification as a marketing tool and the rebate is important to offset the
additional cost of inspections. One rater estimates that about half of their clients rate the
marketing value higher than the incentive, a significant shift from recent years.

Masco believes that the incentive still plays a moor role in a builder's decision to incorporate
Energy Star standards. Marco's largest client, Pulte, would likely not participate in the program
without the incentive, although they have never stated this publicly. However, marketability still
plays a major role in the decision, as Pulte claims to build to Energy Star standards in non-APS
territories where they do not receive an incentive;

The raters interviewed comment that the $400 incentive goes a long way to cover the additional
cost of meeting the thermal bypass checklist.

There are a small number of builders that actively promote energy efficiency and would likely
build to Energy Star standards without the APS program. These include Elite Communities,
David Weekley Homes, and William Ryan Homes. The latter two builders are relatively new to
the Arizona market and come from states with existing high efficiency standards.
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Some information wicovered in the 'interviews points to high free ridership and other information
points to low free ridership. The key points are organized in these two categories in the following
list.4 .

1.

ii)

iii)

iv)

Evidence of High Free Ridership
a) Builders

i ) Builders say they were building to Energy Star standards before the
program.
Most builders reported that if the APS incentive were not offered their
homes would still meet the Energy Star requirements.
Builders say that some of their non-program homes meet the Energy Star
requirements.
Builders say they did not make significant changes in construction
practices.
Some national builders, such as Centex Homes, have consolidated
practices at the top and incorporate Energy Star standards in all of their
divisions, but this is rare.

v)

b)

ii)

HERS raters
i ) I-ERS raters say some builders would get Energy Star certification

without the program for the marketing value.
HERS raters say some builders actively promote energy efficiency and
would build to Energy Star standards without the program.
Raters noted that HVAC contractors have made the most strides in
meeting Energy Star requirements. This is largely because there are only
two major HVAC contractors in the area and they must interact with all
PERS raters and virtually all builders.

iii)

2.

a)

ii)

b)

c)

ii)

iii)

Evidence of Low Free Ridership
Builders
i) None of the builders we spoke with were aware of any problems their

construction crews were having meeting the program requirements.
The few builders that needed to mice changes to get to the Energy Star
standards report malting minor changes such as having the home
inspected by a HERS rater, doing more air sealing, changing the furnace
and increasing insulation.

Building Superintendents
i) Building superintendents report changing some of their building

practices to meet the Energy Star requirements.
HERS raters
i) HERS raters think many builders would have dropped out of the program

with the 2006 changes to the inspection process if they had not worked
with them to introduce the process before it came into effect.
40-65% of plans come in not compliant. HERS raters work with the
builder to get them to compliance.
Even if the plans are compliant, the actual practice in the field might not
be without the regular checking done by the HERS raters.
HERS raters have on-going interaction with builders advising the
builders and trades where deficiencies exist. These interactions also
include on-going training and interim consultations.

iv)

4 These key points are described in more detail in the process chapter of this report.
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v)

vi)
vii)

viii)

ix)

HERS raters directly impact builders' construction practices by enforcing
Energy Star standards and discouraging practices that lead to inspection
failures.
Construction practices have improved over the course of the program.
Due, in part, to the relatively low skill level associated with insulation
contractors, continually checldng on insulation contractors is necessary
to continued performance improvement.
Only a very small share of houses pass with no additional input or
revisions identified by I-IERS raters through the inspection process.
Some builders utilize the inspection process as quality control and rely
on the rater to uncover problems.

Free ridership for this program can be either a binary designation for each builder or a relative
assess1nent.5 A binary designation is a yes or no designation, meaning either they would be
building to Energy Star standards without the program or they would not. In a relative assessment
of free ridership, an individual builder that would have built houses that were almost to Energy
Star standards but not quite without the program would be assigned a tree ridership percentage
based on some quantification of the meaning of "almost." Homes very close to Energy Star
standards would get a free ridership percentage close to l00%. Homes very close to code (or
perhaps "common practice") would get a free ridership percentage close to or equal to zero.

If the free ridership analysis produces a binary designation, then the rest of the impact analysis
will determine the difference between as built energy savings and the baseline where the baseline
is common practice in the market, which may be more energy efficient than code. If the free
ridership analysis produces a relative assessment, then it assumes that the baseline for the impact
analysis is homes built to code, rather than homes built in line with common practice in the
market.

Since the impact analysis presented above is based on savings compared to common practice in
the market, the free ridership analysis needs to be binary.

The weight of the evidence suggests that almost all builders would have fallen short of Energy
Star standards at least a little bit in the way the actual building was built (as opposed to the way it
was planned to be built). The HERS raters play a crucial role in the market to ensure that the as
built condition matches the plan. Their inspections serve as a regular reminder to the builder and
the subcontractors that they need to continually meet the Energy Star standards. Their inspections
and other work also provide regular education to the builders and subcontractors, which is
important in a market with a significant level of staff turnover at the levels doing the hands-on
work. Even without the ongoing HERS monitoring, program-induced changes to the home plans
automatically move any home built to that plan into the binary non-free rider column.

The main component of spillover likely occurring from this program comes when a builder makes
changes to a home plan and construction practices for in-program homes and applies those
changes to homes built outside the program. Since most of the homes built in the Metro area are

5 A third possibility is a binary designation, but on a house-by-house basis rather than a builder-by-builder
basis. This would assume that for any one builder, some of their participating homes would be built to
Energy Star standards without the program and some would not. However, since most of thehomes in the
program are built by production builders, rather than custom builders, building practices are not likely to
vary significantly from one house to another.
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Net-to-gross
Component

Residential New
Construction

Rationale

Free Ridership
Component

20%

Builders thought they were building to Energy Star
standards before the program. Some will have been
succeeding, but the majority need the assistance of the
program to make sure the as-built condition matches dieir
intention.

Spillover
Component

10%

The program has had a significant effect on the market,
bringing new plans up to Energy Star standards, changing
builder attitudes, and changing construction practices. It is
reasonable to conclude that it has changed some consumer
attitudes but we have no data on that yet.

Net-to- Gro s s 90% 1 .- free ridership + spillover

built by production builders and most of the participants in the program are production builders, it
is likely that this land of spillover is occurring.

The data do not point unequivocally to specific free ridership and spillover values. However, the
values shown in Exhibit 2-8 are consistent with the data for the Residential New Construction
program.

Exhibit 2-8: Net-to-gross values for the Residential New Construction
Program

2.4 Program Cost Effectiveness Analysis

Program cost-effectiveness was assessed using the Total Resource Cost test as defined by the
California Standard Practice Manual. In order to complete the benefit/cost analyses, the following
data needed to be compiled:

•

•

1

•

•

Avoided cost data for demand and energy

Discount rates
Measure effective useful lifetimes
Coincidence and persistence factors
Demand and energy savings by technology category and year
Program participant incremental and installed cost data

Net-to-gross ratios

These data were compiled in a spreadsheet benefit/cost analysis model. Avoided cost data and
discount rates were collected from APS, and avoided cost data were compiled for a 20-year
planning horizon. Demand and energy savings were compiled cumulatively for each year from
program start through 2007 and extended for the remainder of the effective useful life of the
home (20 years minimum).

Benefit/cost algorithms 'm the model were formulated and applied according to the California
Standard Practice Manual. The basic formula for the TRC test is as follows:

BCRm = Be / Ctrl
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Exhibit 2-9summarizes the results of the benefit/cost analysis forthe Residential New
Construction Program.

Exhibit 2-9: Benefit/cost Analysis Summary

Be = Z [UAQ / (1.l.d)(t-1)]

c = 2 [(ac. + PCN. + UIQ) / (1+d>""'1

UAC, = kw x mc., x (1+<1)<'." + kph x mc, x (l+d)(\-1)

UAc = kw x pp., + kph x pp,

1

e

5

A r . >
~,;§¢
/ \ .

W ,44
,,
311~'§

Where:

Where:

8I81

.,.»\

MC, = marginal cost of energy

B = benefits of the program

BCRw = the Total Resource Cost Test benefit/cost ratio

Cnc = costsof the program

UC, = utility progxzmn administl'antion costs in year t excluding
incentive

UAC, = utility avoided supply costs in year t of demand and
energy impacts valued at marginal costs, net of free-
riders

PCN, = participant costs in year t including installationcosts,
ongoing O&M costs, and equipment removal costs, net
of free-riders

PVd = present value of demand avoided cost

d = discount rate

UIC, = utility increased supply costs in year t. Applies to increase
in gas supply cost increase in space heating due to
lighting efficiency improvements

PV, = present value ofenergy avoided cost

MC.; = marginalcost of demand

1425

4
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PROCESS EVALUATION

3 . 1 Process Evaluat ion Approach and Research Tasks

The goal of the process evaluation component was to assess the functional efficiency of the

program, assess participating builder and key trade ally satisfaction and response to the program,

and identify ways to improve the effectiveness and operational efficiency of the program.

The major research tasks for the process evaluation effort include:

• Task 1: Comprehensive review of program databases, materials and processes

Task 2: In-depth interviews with APS and program implementation staff

Task 3: In-depth interviews with early adopters in current program

-Task 4: Surveys with participating builders

Task 5: Surveys with superintendents, HERS raters and specialty sub-contractors

Task 6: Survey of realtors/sales agents

Task 7: Survey with prospective buyers and homebuyers in participating homes

Task 8: Survey with non-participating production builders

3 . 2 Process Research Results  by Pr imary Research Object ive

The following Primarv Research Obiectives (PRO) have been selected in order to assess the
program.

1.

2.

3.

4 .

5.

Effectiveness of program design and processes

Effectiveness of program education efforts

Effectiveness of the program marketing efforts

Effectiveness of the program recruiting efforts

Participant experience and satisfaction with the program and program homes

The process research findings are presented below by Primary Research Objective. For each
Primary Research Objective results are presented by each of the Key Performance Indicators and
Other Performance Indicators defined in the program research plan.

3 . 3 Effect iveness of  program design and processes

Key Per formance Indicators

Degree to which the program databases support effective program implementation and
Eva/uaHon

The MER Team has worked closely with APS program staff to develop a tracing database for
the Residential New Construction Program. This collaboration has involved numerous meetings
and teleconferences to review the key data elements that should be tracked in the database, the
various sources (e.g., application forms, RIM Rate reports, etc.) from which these data elements

3
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will be extracted, and the reporting capabilities that will be required in the final version of the
database. The collaboration has also involved data exchanges whereby APS staff has provided the
MER Team with the tracking systems used previously by APS to manage prior iterations of the
program as well as examples of internal program documentation containing the key data elements
to be tracked in the final database.

This process has identified numerous data elements that need to be tracked in the program
database to support effective program implementation and evaluation. Once the final list of data
elements was identified, the MER Team developed the overall database structure and established
the associated relational linkages. Exhibit 3-1 details the relationships between the discreet tables
within the database thus far.

Exhibit 3-1. Residential New Construction Database Relationships Summary

In addition, the MER Team has developed user-friendly data entry and reporting forms to
facilitate APS program staffs use of the database. Each of the constituent forms was discussed in
detail with APS staff to determine the optimal layout of field information. As examples, Exhibit
3-2 depicts the data entry form for Rater inspections while Exhibit 3-3 details the Subdivision
reporting list format.
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Exhibit 3-2. Rater Inspection Data Entry Form
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Exhibit 3-3. Subdivision Reporting List Format

It is important to note that the database was explicitly designed to accommodate current and
future evaluation activities, as the MER Team has found that doing so greatly increases the
efficiency and effectiveness of not only these program evaluation efforts, but also overall
program management. The MER team has been provided with periodic extracts from the program
tracking database. The extracts provide data helpful in tracking program implementation. The
database fields included in the extract. such as Site ID. Lot ID. and Plan number as well as a
number of milestone dates, seem to be populated in a consistent manner with few omissions
suggesting that the database design does indeed support effective program tracking and
implementation. Further, information included in the extracts such as home address and meter set
date have been consistently populated which suggests that the database will prove to be a useful
resource in identifying homeowners for future program evaluation efforts
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It is important to note that the extracts provided do not include some important technical
information, such as thermal bypass, blower door, and duct blaster test results. These data are
useful for the impact evaluation, and the MER team will explore means of collecting these
important data elements (e.g., blower door and duct leakage test results) for a sample of homes on
a regular basis. The MER team will conduct a complete review of the program database in 2008.

Satisfaction with the program

The MER team conducted qualitative depth interviews with key residential construction market
actors, including participating builders, HERS raters, and participating sales agents, to assess
satisfaction with the program.

All of the builders we spoke with were very satisfied with the program and could not come up
with any major drawbacks to participation. Participating builders specifically cited the financial
incentive, technical support and the marketing assistance associated with program participation as
key drivers to their satisfaction.

All builders stated that the registration process was easy. In most cases the builders were
contacted by Sandra Lockard, the Program Coordinator for APS regarding program participation.
Builders indicated that the APS program staff provided any support they required including
walking builders through the registration process and helping to identify changes necessary to
meet the APS Energy Star requirements. Some builders mentioned signing a contract and others
mentioned registering on a website, although it is necessary for all builders to sign a contract with
APS and have someone in their company register with ENERGY STAR (often an on-line process
on the EPA website). Builders also indicated that they were required to provide APS with specific
information regarding the number of homes to be built through the program, the subdivision
names and locations, as well as house plans at the time of registration, this did not represent a
barrier to participation.

When asked to identify potential barriers to expanding the program to include additional builders,
participating builders cited the additional cost of the home, the need for additional training among
builders and subcontractors, increased construction costs and lack of understanding among
builders of the benefits of participation.

Sales agents were asked to rate their satisfaction with the program on a ten point scale Where one
was very dissatisfied and ten was very satisfied. All sales agents rated their satisfaction with the
program a ten. Comments included "it's just a great program," "I'm really impressed by the
brochures and how we can use them," and "APS is a wonderful partner."

HERS raters are satisfied with the program. The addition of the thermal bypass checklist has
made builders more accountable for proper construction techniques. Raters believe that meeting
Energy Star requirements offers builders a way to differentiate themselves and stay competitive
in a stagnant market for new homes. At first, the difficulty of meeting the newer standards caused
some of the raters' clients to drop out of the Energy Star program, but builders are returning as
Energy Star homes become more common in the Phoenix area and customer expectations grow.
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3.2.1 Effectiveness of program education efforts

Key Performance Indicators

Numberossa/es agents who receIved program trainIng and are able to con vey benel7fs
to homebuyers

Based on interviews with and data provided by APS staff; the program has provided training
regarding the benefits of Energy Star home construction to sales agents representing nine
builders: Monterey Homes, Golden Heritage/Suncor, Centrex Homes, Columbia Communities,
Keystone Homes, Rosewood Homes, Nicholas, Empire and Homes by Towne.

The MER team spoke with eight sales agents in January and February 2008 to assess their
perceptions of the training and to determine if they understood and were able to convey the
benefits of Energy Star homes and gather feedback regarding perceptions of customer awareness
and interest in these benefits. Six of the eight sales agents we spoke with recalled attending this
training. Those who have attended say all the sales agents in their office also attended. All of the
sales agents who recall the training found it useful. Those who have not attended the training say
they were not aware of it.

Sales agents report that they get few if any customers that come 'm asking for Energy Star homes,
so it is important that the sales agent be able to convey the benefits. Most sales agents could
identify the improvements that set an Energy Star home apart from a home built using
conventional measures. Agents cited better insulation, Windows, heating and cooling equipment,
and thankless water heating systems as key elements of Energy Star homes. While some agents use
these construction and equipment characteristics to convey the features of Energy Star homes to
their potential buyers, most rely on the energy and utility bill savings aspects to make the sale.
Other benefits conveyed to customers include increased comfort, mandatory rigorous inspections
of homes, enhanced quality assurance, and environmental benefits.

While it is not surprising that sales agents focus on the attributes of Energy Star homes that can
be seen and noted as features by potential home buyers when marketing homes, none of the
agents we interviewed referenced the tightness of the house or the measures taken to address the
building shell as stipulated in the thermal bypass checldist as unique fear res of Energy Star
homes. Given the importance of effective air sealing to home performance, the significant
improvement in this area offered by an Energy Star home over a standard home, and the fact that
"Tight construction and ductwork" is listed as a benefit on the program's website, the omission is
notable. In addition to the survey of Energy Star homebuyers planned by the MER team for 2008,
APS may wish to consider additional research among potential homebuyers to assess the
understanding of and prioritize the importance of specific benefits of Energy Star homes in the
purchase decision. The insights provided could then be used to tailor sales agent training to
address these attributes.

As suggested above, sales agents report that energy savings and lower utility bills are the main
reasons customers purchase Energy Star homes. The sales agents we interviewed reported that
Energy Star homes offer energy savings ranging from 8% to 30% of annual energy costs as
compared to a home built using standard construction practices. Given the perception that
potential home buyers assign significant importance to the energy savings offered when
considering an Energy Star home, we recommend that the sales agent training offered through the
program continue to focus heavily on this attribute. Training could be expanded or revised to
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provide sales agents with an accurate assessment of the potential energy savings attributable to
the homes died sell and include information that allow sales agents to explain energy savings
calculations for the home or available case study materials that emphasize energy savings
associated with the a home with potential home buyers.

Numberofbui/der.; construction 5ta15'and subconfradors who pan7cipafed in the
bu//a7ng scIence training

APS sponsors building science training for participating builders and subcontractors to reinforce
the understanding of specific construction practices used to meet the program's thermal bypass
checklist requirements and other important construction details. While the program tracking
database did not track training participants through the time period covered by this evaluation
(APS recently updated the database to include training participant tracking), APS program staff
provided a spreadsheet indicating that 76 consmction staff and/or subcontractors have

participated in the APS Success with Energy Star training. Forty participants were from
participating home builder companies, mostly field superintendents and project managers with a
few marketing and sales people. Thirty-four of the participants were subcontractors for framing,
insulation, HVAC, electric and plumbing. Two participants were HERS raters. APS has also
sponsored several EEBA "Houses that Work" building science training sessions.

The MER team conducted depth interviews with construction superintendents from six
participating builders to gather information regarding their perceptions of and experiences with
the program, including the training provided. Four of the six building superintendents interviewed
participated in a Building Science training class sponsored by APS. Most participants reported
that they found the training programs very useful and informative. At least two builders indicated
that they used the information provided to establish training for their staff. Other builders
reported that they attended training sessions when they were new to building energy efficient
homes and found the trainings helpful.

Of the two superintendents interviewed that have not attended an APS training class, one was
relatively new to the building practices required to build Energy Star homes and planned to attend
an APS training in the near future. The other builder claimed that he had received training
through Energy Star, but not APS.

When asked, most builders were not aware of any formal training offered by APS directly, but
many mentioned Sandra Lockard from APS coming to their office to provide training to their
staff. One builder mentioned going to an APS LEED training and another mentioned going to a
training that APS held with Environments for Living for diamond certification training. Builders
could not think of any other training they would like APS to offer.

Parnc/pant awareness of Energy Star homes and knowledge of associated benefits

A survey of homebuyers is expected to be completed in 2008. However, according to sales agents
interviewed, most customers are not aware of Energy Star homes prior to coming into their office.
Sales agents perceive that the main reason customers purchase Energy Star homes are for the
energy savings to save money on their. electric bill.

Based on a December 2006 survey of APS residential customers, 37 percent of respondents have
heard of Energy Star homes in the past, while 58 percent have not and 6 percent did not know.
Not surprisingly, respondent who have purchased Energy Star products such as CFLs are more
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likely to be aware of Energy Star homes than those who have not purchased CFLs. Further,
renters are significantly less likely to have heard of Energy Star homes than current homeowners.

The MER team asked customers that are familiar with Energy Star homes to rate their likelihood
of considering the purchase of an Energy Star home if in the market for a new home. Respondents
provided ratings on a scale of one, meaning very unlikely, to ten, meaning very likely. Thirty-six
percent rated their likelihood as a ten and nearly two-thirds (63%) provided a rating of eight, nine,
or ten. Only 12 percent of those familiar with Energy Star homes rate their likelihood as a one,
two, or three. The mean rating is 7.6, indicating a highdegree of interest in Energy Star homes
among those familiar with them.

Other Performance Indicators

Parlic/pant perception of the value of the Energy Star home label and customer demand
for Eneray 5tar names.

r

A survey of homebuyers is expected to be completed in 2008.

The actual Energy Star certification does not appear to be a major factor in the customers '
decision to buy. Sales agents were asked to rate how important the Energy Star certification was
to customers who purchased an Energy Star home on a scale of one to ten where one is not at all
important and ten is very important. Six of the eight sales agents rated the importance a five, six,
or seven, while the other two rated it an eight.

Training pro vided by HER5 raters

HERS raters also provide training and consultation for builders, both formally and informally.
During the construction period, they interact with builders and trades on a very frequent basis.
This includes informal inspections and advising the builders and trades where deficiencies exist,
allowing them more of an opportunity to pass the final certification inspection. These interactions
also include on-going training and interim consultations.

Raters believe that the tenure of the current employees is a better predictor of a builder's success
in the program than the firm's length of participation. Builders go through cycles of high and low
failure rates related to employee turnover and the large learning curve. Because of this, training
must be offered quarterly or even monthly.

The topics of training include knowledge and implementation of energy efficient building
practices.

3.2.3 Effectiveness of program marketing efforts

Key Performance Indicators

Percentage of buyers who fecal/ seeIngan Energy Star Homes homebuyers guide or
other Ene/gy Star materials

This researchable issue has not yet been addressed. The MER team will conduct a survey of
homebuyers in 2008.
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Other Performance Indicators

Selection of none types and locations for participating names

Sales agents do not report any difference in the selection of Energy Star homes as compared to
standard homes in terms of home plans or locations. This could be due to the fact that the
companies they represent only build Energy Star homes. Five of the sales agents indicated that it
does not cost the potential home buyer any more to buy an Energy Star home compared to a
standard home. The other three sales agents were not sure how much more it cost to purchase an
Energy Star home.

Participant perceptions of the promotional and educational materials about Energy
Star names

Sales agents do use the books and materials provided by APS to help them sell the energy
efficiency features of their homes. All of the sales agents use the Energy Cost Brochures on a
regular basis and find them useful. Six of the sales agents also use the Customer Brochure and
find it useful. The two sales agents who do not use it are also the two who had not attended the
training. They are not aware of the Customer Brochure. The Sales Agent book is also used by
most sales agents. All sales agents would like to see more Signage for model homes from APS
and APS has nearly. completed preparation of several new sales signs.

3.2.4 Effectiveness of program recruiting efforts

Key Performance Indicators

Number of builders participating in the program

As of December 31, 2007, 25 unique builders have submitted applications to participate in the
Residential New Construction Program. The program has been successful in signing up every
builder of any significant size that is active in the APS service territory including all of the large
production builders that have a national presence.

Other Performance Indicators

Reasons why builders participate in program

The MER team conducted depth interviews with representatives of nine participating builders that
were parties to the builders' decision to participate in the APS Energy Star homes program to
understand their motivations for participating in the program. All of the builders interviewed by
the MER team indicated that they had been building homes that meet the Energy Star
requirements or homes they believed came very close to meeting the requirements, prior to
participating in the program and thus the decision to participate was easy. These decision makers
all stated that participation in the program did not require any significant changes in their current
construction practices and that the $400 incentive per home was sufficient to cover the costs
associated with the program. Other reasons included the Energy Star certification, name
recognition, and marketing.

It is important to note that subsequent research with participating construction superintendents
and HERS raters suggests that the program has, in fact, had a significant impact on the
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specifications of home plans developed by participating builders and the construction practices
used to build program compliant homes. This result indicates that, at the highest levels, builders
may not be fully aware of the program effects on construction practices and possibly costs. APS
program staff is continuously involved in working with key stakeholders within participating
builder organizations to ensure there is a common and complete understanding of the types of
construction practices required to build a program compliant home and the support available to
builders through the program. It is noted that there is a continual need for maintaining builder
knowledge, re-education, and education of new builder staff on these topics. APS is preparing a
new builder video which may help with this process.

3.2.5 Changes in awareness and knowledge of
energy efficient building and installation practices

Other Performance Indicators

Changes in awareness and knowledge of energy efficient building and installation
practices as a result of the program

All of the builders we spoke to said that they were aware of Energy Star homes prior to signing
up for the APS program and thought they were building homes that met the Energy Star
requirements, although experience has shown and the research with raters continued that they
typically think that they be closer to compliance than they really are. Some builders thought they
were building to the Energy Star specifications, but were not getting the Energy Star certification
before participating in the program. Five of the builders we spoke to specifically mentioned that
they also build EFL homes and had been building diesel homes prior to participation in the APS
program.

All building superintendents interviewed had experience building energy efficient homes through
programs such as APS/Energy Star, APS/Performance Built, SRP Certified, and Environments
for Living/Engineered for Life. Superintendents' experience with such programs ranged tram one
year to over ten, with an average of about five years. At least some of the builders now only build
Energy Star homes.

HERS raters are instrumental in increasing awareness and knowledge Of energy efficient building
practices among buildersand contractors. Some changes in awareness and knowledge occurred
before the more stringent Energy Star certification process became required. Prior to 2006,
qualifying homes have had to meet verification requirements, including blower door tests, duct
blaster tests, and so on. Since 2006, additional steps have been required including the thermal
bypass checklist. The introduction of the inspection process, including the thermal bypass
checklist, added a very high level of difficulty to the construction and many builders dropped out
of the program. Anticipating the difficulty builders might have with the new standard, some raters
began phasing in inspections before the actual start of the new program and would notify the
builder of any failures under the new rules. Despite phasing in builders like this, key accounts for
all HERS raters left the program. The raters believe that, had they not introduced the additional
inspection process to their clients early, some builders may have dropped out of the program.

Raters estimate that between 35 and 60 percent of plans pass the initial review. Most of the time,
the plan can be brought down to the appropriate score with only minor revisions such as
improving the HVAC system, upgrading Windows, installing programmable thermostats and
ENERGY STAR appliances, improving attic insulation or installing a radiant barrier. Although
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significant, all of these changes can be incorporated with no physical changes to the .smcture of

the house, such as the window to wall ratio. Most builders will implement the recommendations
as stated, but sometimes there is some back and forth. Only in rare instances will builders change
the structure of the house, such as decreasing the number of Windows .

A11 raters interviewed suggested that they are lenient when finding mistakes. The consensus is
that if every mistake the rater caught resulted in an automatic failure, almost no houses would
pass and builders would quickly leave the program. This does not mean that they overlook code
failures and pass faulty houses, which would leave both the rater and builder vulnerable to future
legal action. Instead, the rater will work with the sub-contractors and builders to fix problems and
provide education to prevent further problems. If the mistakes are repeated and the training is
ignored, then the rater fails the house.

Raters stressed Mat they want to be considered partners or consultants to the construction process,
not police. One stated the importance of creating a relationship with the trades, as they are
performing the work. Additionally, some of the framing and insulation requirements are relatively
vague and by involving the trade in the process, an easier or more cost effective solution may be
created that meets the same requirements.

During the construction period, raters interact with builders and trades on a very frequent basis.
This includes informal inspections, advising the builders and trades where deficiencies e>dst,
allowing them more of an opportunity to pass the final certification inspection. These interactions
also include on-going training and interim consultations.

Definition of how program has mod#ied building practices and builders' promotional
practices

Building superintendents report changing some of their building practices to meet the Energy Star
requirements. These changes include different insulation types, sealing and insulating ductwork,
increasing sealing around plates with caulking, baffles in attic vents, increase thermal barriers,
and the I-[ERS testing process.

Most superintendents believe that applying the Energy Star construction practices is easy. They
note that, compared to standard homes, there are differences and an increased cost, but neither is
large. All stated that meeting the requirements becomes easier as they gain experience with the
program and new practices. Interestingly, the learning period appears to be- very short: builders
note that they only had problems with the first few houses.

Builder superintendents did not note many problems. It can be assumed that their typical
problems are similar to those outlined by the HERS raters. Two superintendents, however,
mentioned a difficulty incorporating Energy Star Labeled (ESL) materials into the home.
Although this seems like a simple practice, they suggest that it is hard to apply in the field.

None of the builders we spoke with were aware of any problems their construction crews were
having meeting the program requirements. This is due to the fact that all of the builders we spoke
with built only Energy Star homes or homes that were close to meeting the standard. Those that
reported that some of their homes did not receive the incentive in the last 12 months said they just
weren't signed up for the program for 12 months. While most builders believe that if the APS
incentive were not offered their homes would still likely meet the Energy Star requirements,
research shows the as-built performance will likely fall far short of that of an Energy Star home.
One builder who reported that 50% of his homes received the incentive stated that 80% of them

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 32



4

9

would still meet the Energy Star home requirements. Another builder who stated that 30%-40%
of his homes received the rebate stated that only about 30% would have meet the Energy Star
requirement if the incentive were not there because he probably would not have made the "minor
changes." While builders seem to be sincere in their belief that they are building close to or at
Energy Star standards, rater interviews and other research shows that builders are often not fully
aware of the prograln's performance requirements, that they often fall short of the standards on an
"as specified" basis and the participation process often leads to design changes to bring the homes
up to standard, and that the field inspection and testing process lead to better "as built"
performance of participating compared to non-participating homes.

Some of the builders that needed to make changes to get to the Energy Star standards report
malting changes such as having the home inspected by a HERS rater, doing more air sealing,
changing the furnace, and increasing insulation. Once these changes were made to the building
plans, they were implemented in adj homes.

HERS raters directly impact builders' construction practices by enforcing Energy Star standards
and discouraging practices that lead to inspection failures. Participation in the program can lead
to changes 'm construction practices for a large number of houses as the practices become
standardized. Raters stated that when production builders incorporate changes, either to their
plans or construction practices, it is done so on as large of a scale as possible. This creates
standardization of purchasing (with possible volume discounts), training, and installation.

Although builders work to standardize production, this is often only done on an area level, such
as metro-wide, state, or regional level. Some national builders, such as Centex Homes, have
consolidated practices at the top and incorporate Energy Star standards in all of their divisions,
but this is rare. A more common scenario is a builder maintaining standard practices to meet
requirements in each state. Raters cited several examples of firms building to one standard in
Arizona, to a lesser standard for Nevada and to a stricter standard to meet requirements in
California.

Some builders have made the commitment to incorporate Energy Star standards into all of their
homes, regardless of an available rebate in the territory or state. However, despite the builder's
intentions, in practice these homes are almost universally sub-standard without the oversight of a
HERS rater. This is a result of the relative ease of achieving a passing HERS rating compared
with the difficulty of implementing proper construction practices.

Raters find mixed evidence of changes to building plans as a result of the Energy Star program.
As previously discussed, initial plans are often close enough to meeting the requirement that a
passing score can be achieved through relatively simple steps, such as selecting more efficient
HVAC systems and Windows. The easier of these changes often become standard practice.

Beyond this, raters find that most participants in the program do not use their experience to make
structural changes to their future plans. An example of this is Ashton Woods Homes, who are
known for their large houses with high window-to-wall areas. Realizing that keeping this high
ratio would prevent them from achieving a suitable score, but wanting to preserve the large
Windows, Ashton Woods chose to upgrade the materials rather than design out the Windows. The
builder now utilizes more efficient vinyl Windows and installs radiant barriers to meet Energy
Star requirements. Although this added cost to the house, Ashton Woods felt that preserving the
appearance of the house was more important.
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The MER team asked HERS raters about specific construction elements and their relevant
subcontractors. The ability to meet Energy Star requirements is dependent on many factors,
including the number of contractors in the market, the pool of trained workers, the degree of
turnover of workers and the difficulty of meeting the requirements.

Raters noted that HVAC contractors have made the most stnldes in meeting Energy Star
requirements. This is largely because there are only two major HVAC contractors in the
area and they must interact with all I-[ERS raters and virtually all builders. As a result,
some energy efficient installation practices such as duct sealing are now standard
practice, even in non-Energy Star areas.

Since the inception of the program, contractors have improved their framing techniques.
For example, Energy Inspectors estimates that Windows are installed incorrectly in about
two percent of cases compared to 10 to 15 percent in the past. The most common framing
problems still stem from properly closing off floors and attics from L conditioned spaces.

Meeting the thermal bypass requirements was an issue in the beginning of the program,
but trades are now more aware and better trained. Consequently, thermal bypass mistakes
are less common. Pulte has begun to showing exact framing details in their building
plans, especially for thermal bypass trouble spots. This lessens confusion during
construction and allows their trades to bid appropriately on the project.

All raters identified insulation as the most common failure point and the area most in
need of improvements. Problems include compressed instead of split bats around
plumbing and electrical, and badly blown attic insulation. Raters identify the relatively
low sldll level associated with insulation contractors as the primary inhibitor to meeting
requirements. Energy Inspectors said that they often find poorly installed insulation that
is not enough to fail, but is not properly installed. Continually checldng on insulation
contractors is necessary to continued performance and improvement.

DRW raters stated that only a very small share of houses pass with no additional input or
revisions identified by HERS raters through the inspection process. Marco noted that, until
recently, it was rare for builders to pass on their first inspection. Energy Inspectors estimates that
60 to 65 percent of homes ultimately pass the inspection process. The failure rate is very
dependent on the builder, with good builders failing in only two to five percent of inspections.
However, all raters spoke of the need to keep pressure on the builders and subcontractors tO
continue to meet standards.

All raters interviewed suggested that they are lenient when finding mistakes. The consensus is
that if every mistake the rater caught resulted in an automatic failure, almost no houses would
pass and builders would quicldy leave the program. This does not mean that they overlook code
failures and pass faulty houses, which would leave both the rater and builder vulnerable to future
legal action. Instead, the rater will work with the sub-contractors and builders to fix problems and
provide education to prevent further problems. If the mistakes are repeated and the training is
ignored, then the rater fails the house.

A common theme in the interviews with raters was the difference between changing building
practices and quality control. As stated above, the raters are often lenient when inspecting houses
and provide builders and contractors with opportunities to lead the correct techniques and meet
the requirements. The better builders embrace this and make changes. Other builders utilize the
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inspection process as quality control and rely on the rater to uncover problems. A sampling
protocol is ideal for the first example and 100% inspection may be needed for the second.

Suggested Improvements to Program

HERS raters are generally very happy with the APS Energy Star New Homes Program and its
support from APS. Suggestions for improvement of the program include :

Creating marketing and instruction material in both Spanish and English and with
pictures (APS has recently translated building science training materials into Spanish).

Promoting the development of exact Raining detail for Energy Star home plans to be used
by framing subcontractors. This is currently being implemented as part of the Success
with E Star training materials.

Continuing trade-based training, continuing to support the raters in their education
efforts, and developing an "APS Certified" moniker.
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CONCLUSIONS AND RECOMMENDATIONS

4.1 Impact Evaluation Conclusions and Recommendations

Key recommendations based on the impact evaluation findings are summarized below:

• The program is cost effective and should be continued as currently designed.

The influence of the program, particularly the inspection process and education/feedback
provided by HERS raters, is key to achieving as-built energy efficiency performance.
Assessing as-built vs. as-specified energy performance is a key aspect of the impact
analysis.

The MER team strongly encourages finding a way to regularly receive data on the results
of the blower door and duct blaster tests conducted by HERS raters for participating
homes.

• Ongoing MER research should include comparisons of participating homes with a sample
of non participating homes.

The follow table presents a summary comparison of the baseline (non-participating) and energy
efficient (participating) home performance characteristics used in the planning analysis and those
used in the impact analysis. The home characteristics for the impact analysis were drawn Boy
data compiled in the program tracking database, REMRATE documentation, and other sources
such as the Energy Star Energy Efficient Homes Study. The performance characteristics of both
participating and non-participating homes is a subject of ongoing MER research.

Exhibit 4-1: Summary of Planning and MER Home Performance
Characteristics

4
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4.2 Process Evaluation Conclusions and Recommendations

Key recommendations based on the process evaluation findings are summarized below

The program's tracking database supports effective tracking and implementation. The
extracts provided included fields that were consistently populated. However, the database
does not include important technical information on home performance, such as thermal
bypass, blower door, and duct blaster results required to support the impact evaluation
As such, the MER team was unable to assess the degree to which this information is
recorded in a complete and uniform manner. It is also highly desirable that the MER
process put in place a method for systematically collecting blower door test and duct
blaster test data from builders/HERS raters throughout the implementation process
Since a significant influence of the program is related to as-built or in-situ performance
compared to specifications, Mis data is highly valuable in assessing the impacts and
effectiveness of the program

None of the interviewed sales agents referenced the tightness of the house or the thermal
bypass checklist measures as unique features of Energy Star homes. Given the
importance of these measures to home performance, the significant improvement in this
area offered by an Energy Star home over a standard home, and the fact that "tight
construction and ductwork" is listed as a feature on the program's website, the omission
is notable. In addition to the survey of Energy Star homebuyers planned by the MER
team for 2008, APS may wish to consider additional research among potential
homebuyers to assess the understanding of and prioritize the importance of specific
benefits of Energy Star homes in the purchase decision. The insights provided could then
be used to tailor sales agent training to address these attributes

HERS raters believe that the tenure of the current employees is a better indicator of a
builder's success in the program than the flrm's length of participation. Builders go
through cycles of high and low failure rates related to employee turnover and the large
learning curve. Because of this, raters believe that training should be offered as often as
practical

Sales agents use the books and materials provided by APS to help them sell the energy
efficiency features of their homes. APS should continue to update and supply material
such as the Energy Cost Brochure, Customer Brochure, and Sales Agent book to sales
agents

Builders may not be fully aware of the program effects on construction practices. APS
has conducted training on building science for years and should continue to work with
key stakeholders within participating builder organizations to ensure there is a better
understanding of the types of construction practices required to build a program
compliant home and the support available to builders through the program. This effort
would serve to continue to promote building practices consistent with the best building
science and maintain gains in energy efficient building practices that APS has promoted
through past training efforts. APS is currently finishing a short video (3.5 mine) aimed at
builder management to give them a better understanding of the program.

*

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 37



-1
1
1

85

i n
28

82 2
£88 E

8

4:
556

n W
'go "'4.5 § 9'

g
33. E I

~< 9

,go
84 go .

388
31'

g

94 o
o

.8
488'

§ 388
z 4;o~

3: my

7 8

8
ln- §ILQ

EE
l

El:

's
IB 5-

M n

... .c

Q c

E 5 vs_
* 4a- 9 3 »

8 8 go- Q m"<9.
9!'0

*S +

.
.

4-
o

E*
m
E
E
:s
m
I

IU

E &

"I E.
o :I
ID..

<.>
<

g oin. in'
w E
in :s
I D.

o
<

ea:
D.

o
<

w :
Ia J
I o.

o
<

3
TG

w e

£89 41; : 1 : l o : I : : £53 : W : : W : n(DLL pa. (Du. in. (Du. In. (DLL Ia. (DLL In. (Du. In.

'8
(U
Q. .<8

E

8 E'

4.1
3:B 3.1

Egg
I-x:

8 2 Ar
9.

oxi
n

x

E

w:1
3

I n591
\1*'53:44

.5



3
42.

3 >as

m
9 5
up.

44
mm '2*.
Emf
sv*é8

cL.>¢Q

g*

3
CD m

|..

9; g
u °-he

a
vo u93 c
m E

u 8 in
1-i v-4

n
N

/<
m 935»-4 m of

m
'w
m
mM

m
"1
us
m
m

m
*.\Dmm

Lm
4somif:

o

N'Lm

Q
Nim

go 38v"  we
.r28w

w

gr C U

8

i v *89

as

3 ; -

go

385484Eager
s5 a

-9l-1:

E355
u

8
v

4*
44131
Q234 *

~9

U
- 443 E

'a" : I

ro c o .Q of
.Q o LL. :x C

an

E 8 § 4 H
* 1 \ Eh1-ir-I r<

m 9:1'l m of

Lm
re
no
m
m

m
Rx
w
m
m

LD
'E
go
m
M

Lm
'E
no
m
m

o

N'Lm ~i
Lm

GJ
U 338

Ed;-°
I f l* J  15§"

E
E

8
r'

' s

o 5 m

Ag
.5Gs
88"

f
ln.

>~ m Lu z <81: g

\ ¢  s  sgé'
E

3 .  , 1I

n

I; -5 2 8
i v

go E

E?

g of -E
§ m

w

so 3 .§

o8

x

E888
8888

8.5%
8.

85383
we;

-2.
tl'513'li\'3:

385
~88

.

E
3

.is c o
4-3 u- o I- in 'E

E
2

I

9.1
l m

m m

418wt 8=§
- " . :

f

' L e

9 _ _ L 1 .  E Lu

' 6 I 3 8 8 5 S 3

85353838

3

3

3

.5



§§§
§

§
gEr

8 .:nuvo >

o

n`Lm

o
n'Lm

Lm
~.
q-noN

Lm
~.
grwN

LF)
mg
q -ofN

Lm
~.
9'
of
N

5
¢
1-1

q-2 r"'
2; o

of
<to m d

omno
1'l
ac

Eoz

L.
'G
G)
up

as," .

152

'E 984'

'84
Ia

I

E-
r O Q

E T,vo > N '
Lm

~̀
Lm

Lm
'*!
<1-ooN

Lm
~.
<1-
m
N

Lm
N.
9'coN

m
n.
<-ofN

5 8
1-1 1-1

5D
N
<r_
o

m
*Qo

U)
'D
.E
E

m <
C
o
C 6 NRx

m
1-1
n o

E ti
C DJ

B
m
L:
w
N

.33
83

2
5 z 3 cm l.u 2 3 5

4-E 8 9

3
9
5'

E
Q

UI EE' go >&5
2% °§i8=*- 3
E 3§=»»8°:£3ss 3

aaaaaas.a=.us8EEE£=

an v nu 9 'E :

g e 2 .gI- : °'
U) in ' 8 8 "-E :

av m H- .5

5m

U g g '-
as LL 8 so 8 E'

to Lu
E
E



9
423

'E85
2.-s12

E
U

8

g
El! 5

in g

9 '84
* ,§it4

5,
1'l v-4

5 .

m

1:5N
v-4

as ox m m
v-_ 'I 4-_ v_ o o
8 N N a' l.n'ln°

Ja?-

8834
""'8'£s

'83
"_ . 1

154.

5

Ll*
l ' '
"ITS1.

~l
r

v '
f

Eram££4
=,;§*
5 >.

:|:
E.

s u

,re -J

4 e
n*

4 'n

g is 8 :L r<1-4 -1 m v-4 o co

Up ca O\ ox
<n v-_ q w-_N  N  N  No  o  o  ov- v v- <-

o Q
wt iiN | \

E
E

52

E m L

i »~»~z :3-

as 'as
35?

5
m l.l.l 2

'I ' 11

8 pa'\ oo
3
E

a

==
E

of

E
5

g

E
€̀

. o I '
# "6 ' g E E u

£45 2

sea *
9838" 3

,§§§_§=-§=§§%£!¥
8582f=aa

3

3

s 'E
E



8
?_~§&'

E
oo

u-,'N i i
N

m
<4
NN
m

m
<2
| \N
m

cw
<t| \Nm

m
<4
NN
m

EoN

D.
q -fa °':E: o

of
"Zo

U!
'o: -

E
8 2no Rx

EoZ

z.~
*8
8

. .
4

i
l
* 1

'99

a
9

E g

:»
o
QLm|\

o
Qm|\

m
*E
|\
N
m

m
<t
l\
N
m

cm
<1-_
|\
N
m

m
<n
N
N
m

5
oN

8NFT
3
o
o

E
£ 8

\\|
<1-_

WI
*Q
o

UI
'U GJ

386
LD
N
no

Lm
1-1
n :

wC
OC

8
8

Er
m
(D
w
N

6

=§
8 in

6 1\ z E m u.1 z 3
O

48 at -8
< 2 4

<3

9
3

E

3

3

... 3'§§§ 'as
Ea? 88833§§§8€88-a.=

8 8 8 8 8 8 8 5 8 § 8 ¢ ¢ ¢ 3 3

..._NIB
Q*

8
m

VI II)
Vu

ah

a
" a

E

81>~3=

.'F E E
>~e"-8-H"

?»=g%¢T3`£2838
333 'E

E



_*Rx
8859
E

£3

934i
ETH t-,f in

Ill8645
88% .

c..
E
c
4
s

#Fm
14,8

88.3
S :

:. d ivyID m N

m 9 m
4 'E vs¢ Q- 9'N N Nm of m ID m

gr
I "If

ii..
$8 v
84.4

5.424 E
*-8

I -11
,Nd

1U°."1 2 H! 1-5

| I# 1 GJ°"'1 ¢ 1

QS

a
E i
c an

.8 3' :='. :ii M
m Mn N

m m as
'E N Ia
m 3 is

ca Q m 1-D m
¢4-.rar

4-
1 1 "

-.

I

5

.8 s

gt#
o h

.33
.r if
4; as

<8

m \u z

15'

c

E
E E
*8 8

Se; u
4434-8

~2

1

gr
8.9

E
Q*

88

go!

a.§
38e-=a -».

8 3 5

852882833

3

E  ' a
. E Lu

.2 u s
s. : Q

E a 6
'E
E



1 @9_

8§
El

98

2»`

§
33

m
| \
q-
N
Lm

Om
NN
v-4

o
Lm
N
N
~r-*I

m
N
N
m
M

m
N

m
m

m
N
N
cm
m

as
N
N
GO
m

6 6" <-
gf- 1m ox 3: Q1- re of

'Zo 'ITS

Qm1
A
1-4
Rf

Eoz
*E
Q

i* *

5

//p;

3

g o

m! \
W'NLm

L n Ln L n I-n

v-4v-11-11-I

mN
r\Chm

ow
N
|\
UP
m

m
N
N
m
m

m
N
A
m
m

6 8
J-J3
o
D

R.
=to

m
*Qo

m
' o

in

mg
6O

C
LD
N
re

m1-1
Hz

*8C
o 2
Z LL!

8:l»̀
Lu
LD
m
N

8

*
A.

<8

' u
8

53
5 3

`3'E'r
8

98

3  u m  l . u  z  3  u m  m  z  3

dl
8

8 4

3
8

'a
cu : 0 .- .-an v u 'u

IB IB>~ u s . :  . :

m ID ill 'E
E

38

... "EYE a.8
a83=? s -" i i
9 3 " = ~» -»§'a8'§E.'s

11-3 '-Lu a s
8555*a36.:=.838"88

.1 m Q in 35 :
v i - . _
10 Lu x: | .

cl



4
\

0

1-0
9'

o. Q.
E E:x :so. o.

u.l
D
u..

8

8
as u *a
a>

¢zmmm
4"l
1"-'I

5
<
\°

O. o D.
g N E
a. E o.
4-1 Q 4-1

an u

at
ors ea:J m

m

~.
1-4

4

(5
'D

c
.Q
4-4m
oQ
\ _

o
O
cm
.9
E
coc>
D
c
.9
c
a.
o
'oC
CO
O_I
.J

»~§ ..-9
88815
a s3858
.so

upc
3wco
O
o
2
m

38
8
>~
E'0

11-1

3
Q : :

I 'a
|_J` 8

: as 9 us m
.- ._ _= =

8 3 o o0 u
°8
E
: s

U )



APS MEASUREMENT, EVALUATION &
RESEARCH (MER) REPORT

RESIDENTIAL EXlSTING HOME HEATING, VENTILATION &
AIR CONDITIONING (HVAC) EFFICIENCY PRQGRAM

IMPACT AND PROCESS EVALUATION

September 30, 2008

SUMMIT BLUE OPINION DYNAMICS
C̀ OF?POR~4T/ONCONSULTING. LLC



a

1

Submitted by:

Summit Blue Consulting, LLC
1722 14th Street, Ste. 230
Boulder, CO 80302
720.564.1130

Opinion Dynamics Corporation
230 Third Avenue
Waltham, MA 02451

Project Managers:

Summit Blue Consulting and Affiliates
Floyd Keneipp, Summit Blue Consulting
925.935.0270
fkeneipp@summitblue.com

Marshall Keneipp, Summit Blue Consulting
720.564.1130
mkeneipp@summitblue.com

Bill Norton, Opinion Dynamics Corporation
617.301.4665
bnorton@opiniondynamics.com

SumMit Blue Consulting, LLC and Opinion Dynamics Corporation



TABLE oF CONTENTS

E

..2

.3

I 6

1

Executive

E.1 Impact Analysis Summary.. . 1

E.2 Net-To-Gross Analysis..

E.3 Cost-Benefit Analysis ..

E.4 Process Summary.. . 4

E.5 Summary of Findings and Recommendations al

Program Overview and Evaluation

1.1 Program Overview.. . 8

1.2 Program Goals and Objectives.. . 8

1.3 MER Evaluation Objectives .. . 8

1.4 Program Participation to Date . . 9

2 Impact Evaluation . .17

2.3

2.4

Impact Evaluation Approach and Research Tasks

Impact Research Results..

2.2.1 On-site Verification Summary ..

2.2.2 Engineering Analysis Methodology ..

2.2.3 Demand and Energy Savings ..

Net-To-Gross Analysis..

2.3.1 Free Ridership Analysis ..

2.3.2 Spillover..

2.3.3 Net-To-Gross Analysis Results .

Program Cost Effectiveness Analysis ..

17

18

.18

.20

.25

| 35

.35

.39

.40

| 42

3 Process Evaluation.. I I .47

4

3.1 Process Evaluation Approach and Research Tasks . .47

3.2 Process Research Results by Primary Research Objective.. .47

3.2.1 Effectiveness of program design and processes .. .48

3.2.2 Effectiveness of program educational efforts .. .51

3.2.3 Effectiveness of the program marketing and recruiting efforts .. .58

3.2.4 Participant experience and satisfaction with the program .. .63

Conclusions and Recommendations..............................................................69

4.1 Impact Evaluation Conclusions and Recommendations.. . 69

4.2 Process Evaluation Conclusions and Recommendations.. . 70

Summit Blue Consulting, LLC and Opinion Dynamics Corporation i



J

a

Appendix A: Program Cost

Summit Blue Consulting, LLC and Opinion Dynamics Corporation ii



\

\

EXECUTIVE SUMMARY

This report presents the results of an impact and process evaluation of the APS Residential E>dsting
Home HVAC Efficiency Program. The analysis covers the time period Hom program inception in April
2006 through December 3 l, 2007. This executive summary provides a high level summary of the
evaluation findings and results. Greater detail on each aspect of the evaluation can be found in the body of
the report.

E.1 Impact Analysis Summary

The tracking database indicates that as of December 31, 2007 a total of 5,800 applications had been
received by the program. Approximately 12% of applications were declined either due to inadequate
documentation, non-qualifying equipment, or non-qualifying installations. Systems have been installed in
79 cities by 605 contractors representing 36 equipment manufacturers. As of December 31, 2007, 44% of
applications were for split A/C systems, followed by heat pumps at 42% and packaged A/C at 14%. Of
these, 149 applications included a Quality Installation application. Of the QI applications, 44 were
approved for payment, 32 were rejected and 73 were still pending in the approval process.

Exhibits E-1 and E-2 present a summary of the Residential HVAC Program energy and demand savings
achievements. The values presented are "verified gross" values meaning that they are verified savings at
the customer meter unadjusted for net-to-gross effects such as Bee ridership and spillover (discussed in
the impact evaluation section). Energy savings are presented in annual savings for measures installed in
the program year, total or cumulative savings for dl measures installed to date, and lifetime savings for
all measures installed to date. Greater detail on the savings achievements is provided in the impact
analysis section of the report.

Exhibit E-1. Verified Gross Energy Savings by Measure Type

_EM ~_ P
an

~sr~2*`
u m9 'if ,

, §'\=i' *
9 4, Q

4 4.

__'v

Measure 2006 2007
Cumulative

Total Lifetime
°/o of
Total

3,734,197 2,236,537 5,970,73

24,163 24,163

89,561,002

434,926

Total Equipment

Quality Installation

Duct Test and Repair

Total

-

100%

0%

0%

100%3,734,197 2,260,700 5,994,897 89,995,928

Exhibit E-2. Verified Gross Coincident Demand Savings by Measure Type

"?'8°€nd&Temr oeman&'s'£>nn§s GM), .
. * °/09?

Total2006 . .To
1,949 950

20

2,900
20

Total Equipment

Quality Installation

Duct Test and Repair -

Total 1,949 970 2,920

99%

1°/o

0°/o

100°/o
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Exhibit E-3 presents a summary comparison of some of the key performance variables for this program.
Overall, the lower than expected TRC test results are a function of lower than planned savings for
equipment rebates (the largest fraction of participants by far), higher than planned equipment incremental
costs, and higher than planned program administration costs during the program's start-up phase.

Exhibit E-3. Impact Evaluation Summary

8831 w'
9

'M

Number of Equipment Installations 4.960 4,966

111433692912
R¢pmj lgg f  we

Increase

Energy Savings per Unit
(equipment only avg.)

3.475 752 Decrease

Peak Demand Savings per Unit
(equipment only avg.)

1.43 0.31 Decrease

44 44 SameNo. of QS Installations

Energy Savings per Unit

(QI avg,)
1,409 572 Decrease

Peak Demand Savings per Unit

(QI avg-)
0.45 0.48 Increase

Demand Savings (MW)
(Coincident) 7.12 3.21 Decrease

_Annual F".9"9M*5°"..'l9.EA'i'W"2
Lifetime Energy Savlngs (Mwh)

$8 *Kai 4**15¢l§»$ :#»X>3""¢1 M AC 1

17.357

260.365

#~.?*<A<. Q #
6,582

98.816
'*¢a* »\*r M N

Decrease

Decrease

Realization Rate Demand NA
45%

NA

Realization Rate - Annual Energy NA
38%

NA

Realization Rate - Lifetime Energy

Free Ridership

Spillover

Net-To-Gross Raijo

Benefit to Cost Ratio

NA

0% - 20°/o
N/A

0.80 - 1.00

1.37

38%

3 5 %

9 %

0.74

0.87

NA

Decrease

Increase

Decrease

Decrease

E.2 Net-To-Gross Analysis

Net-to-gross effects were examined from several different perspectives. Because the program as
implemented during its start-up phase through December 31, 2007 did not prove to be cost effective, the

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 2
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MER team examined several different program configurations to gauge whether the program would be
cost effective into the future under different planning scenarios. The following scenarios were examined:

Scenario A: The program as implemented and delivered to customers through December 31 , 2007
including actual program participation to date. A net~to-gross ratio of 65% was estimated for this
scenario.

Scenario B: A forecast view with expected greater participation in the Quality Installation (QI)
and Duct Test & Repair (DT&R) measures. A net-to-gross ratio of 74% was estimated for this
scenario.

Scenario C: A forecast view with high-efticiency equipment and Quality Installation measures
bundled together and expected greater participation of the Duct Test & Repair measure. A net-to-
gross ratio of 88% was estimated for this scenario.

Greater detail on the assessment of 'free ridership and spillover and the development of the net-to-gross
ratios is presented in the impact evaluation section of the report.

E . 3 Cost-Benefit Analysis

As noted above, net-to-gross effects were examined from several different perspectives. Accordingly, the
cost-effectiveness of the program was also examined firm several perspectives using scenarios with
different forecasts of future program participation and design options. The benefit/cost scenarios
examined are listed below:

Scenario A: The program as implemented and delivered to customers through December 31, 2007
including actual program administration costs and program participation to date.

Scenario B: With a projected mix of high-efficiency equipment rebates, QI and DT&R measures
assumed greater contribution of QI andDT&R measures, and levelized program (i.e., program
out of start-up phase and at a mature level) administration costs.

ScenarioC: QI bundled with high-efficiency equipment rebates and a greater contribution of the
DT&R measure, and levelized program administration costs.

Exhibit E-4 presents the results of the cost-effectiveness analysis for each scenario.

Exhibit E-4. Benefit/Cost Analysis Summary
A

¢
.....:

A. As implemented through Dec 31, 2007

B. Projected with greater QI and DT8¢R

$4,448,119

$6,909,576

$7,008,762

$7,965,404

0.63

0.87

c. Projected with bundledequipment and QI,
increased DT81R, and levelized admin costs $7,787,708 $4,342,564 1.79

The cost-effectiveness shortfall of Scenario A is a function of three factors: 1) higher program
administrative costs relative to savings during the start-up phase of the program; 2) lower than expected
savings for high-efficiency equipment (which made up the majority of the participation through 2007) and
lower than expected QI andDT&R participation, and, 3) higher than expected incremental costs for high-
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efficiency equipment. A similar set of influences are at work in Scenario B, however, it is assumed that
program administration costs have normalized under this scenario and that the participation levels of the
QI and DT&R measures are achieving their expectations. Still, under Scenario B, the program as
currently designed does not appear to be cost effective. This is due to the fact that under this scenario the
program is still primarily dominated by the high-efficiency equipment measure, and with Federal
efficiency standards already high, the incremental savings relative to cost do not appear to justify the
measure. An additional factor, however, that was not included in the analysis that could influence the
cost-effectiveness of the program is that the program is currently supporting other education and outreach
efforts that effect the program administration costs. These include the Nexus energy guide online audit, at
least part of energy answer line costs, other costs not directly related to the rebate programs, and other
costs associated with former market transformation program elements of the program.

E.4 Process Summary

The process evaluation provides feedback on a wide range of topics and program activities, with the
ultimate goal of identifying opportunities to improve the function of program processes. The MER team
evaluated the effectiveness of the programs design and processes using a range of research activities
including reviewing the program database, interviews with participating customers, interviews with
participating and nonparticipating contractors, interviews with equipment suppliers, and reviewing
program materials.

The Residential Endsting Home HVAC Efficiency program surpassed its goals for the number of high
efficiency units installed through the program in 2006 and in 2007. Through the end of 2007, APS had
planned for 3,000 high efficiency units to be installed through the program and actual installations totaled
5013. However, the implementation of the Quality Installation (QI) and Duct Test & Repair (DT&R) got
off to a slow start with only 44 QI prob eats completed and no completed DT&R measures compared to a
projected 1200 and 750 respectively through 2007.

The databases provide basic information about participants and participating units, however, there are
several areas where additional or more complete data is needed for evaluation purposes. Areas of
potential improvement include more complete records on ARI numbers and coil model numbers and
information about the size, type or age of home in which the rebated unit is installed

The majority of customers are satisfied with the program overall (87% rated it an 8, 9 or 10, where 10 is
very satisfied). Exhibit E-5 provides a summary of participant satisfaction captured in a follow up survey.
In general, customers indicate that the rebate process is clear and easy, the rebate forms are easy to use,
incentives are paid in a timely manner, and most participants (70%) are satisfied with the amount of the
rebate they received. Participants' suggestions for improving the program included increasing the rebate,
explaining the different rebate levels better, mailing rebate checks quicker and simplifying the rebate
form. Contractors state that the rebate does not cover the incremental cost of the high efficiency
equipment, and that for many customers, cost is the biggest barrier.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 4



Exhibit E-5. Satisfaction with the HVAC Rebate Program overall

54°/o
16%

17%

6°/o
11

55%
10%
17%
11%
1%
3%1%

10 - veld satisfied

9

8

7

6

5

4

3

2

1 - yew dissatisfied

Mean

1%
1%
1%

8.90
1°/o

8.89

Customers are very aware of the benefits of high efficiency HVAC equipment. Almost three~quarters
(72%) of the 2007 participants stated that they decided to purchase a high efficiency unit instead of a
standard efficiency unit tosaveenergy and/or money on their electric bill. Lower utility costs remain the
primary benefit of purchasing a high efficiency air conditioner or heat pump compared to other
motivations. Contractors and customers agree that the rebates are not the main driver to getting the
current participants to purchase high efficiency equipment-the energy savings is a much bigger driver.

Almost all participants (97%) also reported taking some additional energy efficiency actions because of
their participation in the APS Rebate Program. These actions most commonly include lowering the
heating temperature or raising the A/C temperature, purchasing CFLs and using fans more. Notably,
about half of the participants (49%) also noticed a change in their electric bill and more than half (57%)
have a more favorable opinion of APS since participating in the program.

The program has been successful in increasing the overall number of trained contractor companies, as
well as increasing the number of Qualified Contractors outside of the metro area. There were no Qualified
Contractors outside of the metro area in 2006 and there are ll Qualified Contractors now. The MER team
found that all of the participating contractors actively promote the program and the incentive to their
customers. The customer survey results agree: customers state that the contractors are informing them of
the program and explaining the benefits of installing high efficiency equipment. Based on depth
interviews, contractors appear to be promoting energy efficient equipment more often.

All of the contractors (participating and non-participating) we spoke with are aware of high efficiency
HVAC equipment and its benefits and install this type of equipment. Contractors report no problems
finding the EER rating and ARI number to include on the rebate application as the manufacturers provide
this information. Most contractors state they do not have problems finding equipment that meets the
higher efficiency standards. None were aware of their customers having any problems with the rebate
process or with receiving the rebate, and all of the participating contractor respondents found the rebate
requirements clear and easy to understand.

As noted above there were some challenges in rolling out the Quality Installation measure which was first
offered in August 2007. By the end of 2007 fifty-nine contractors had been trained as Qualified
Contractors and the requirements of the measure and thus were eligible to offer the additional Quality
Installation service and incentive to their customers. While these contractors were trained, only 19

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 5
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submitted applications and only 11 had at least one application approved for rebate. Many contractors
submitted blank or incomplete applications for the measure, KEMA quicldy recognized the issue and
began worldng with contractors to identify die causes for the high rates of failure and incomplete
applications.

In response to the issues identified through its interaction with contractors, KEMA increased its outreach
and informal training with contractors regarding the measure requirements. A detailed review and
inspection of nearly 100 percent of the applications submitted for Quality Installation was required when
the measure was first rolled out due to contractors' troubles with the required refrigerant charge, air flow
testing and rebate forms. KEMA developed a process for tracking the accuracy and completeness of the
applications from each contractor and addressed consistency problems. As a contractor becomes
experienced wide the measure, KEMA scales back its inspection to ten percent of applications per the
implementation plan for measure.

E.5 Summary of Findings and Recommendations

Key conclusions and recommendations based on the results of the impact and cost-effectiveness analysis
are summarized below:

• As of December 31, 2007, the program on the whole has shown abenetit/cost ratio of less than
one. This is lately a function of three effects: 1) the cost of program start-up and consequent
higher program administration costs as a function of total cost Dian planned, 2) higher than
expected customer incremental costs for high-efficiency equipment, and, 3) lower than expected
savings for high-efticiency equipment. Also, as of the end of 2007 the QI measure had received
little participation and die DT&R measure none. Both of these measures are highly cost effective
and increased participation would improve the overall cost effectiveness of the program.
Nonetheless, the evaluation indicates that rebates for high-efficiency equipment as a stand alone
measure do not appear to be cost effective. This is due to the facts that relatively high minimum
federal efficiency standard leads to a smaller energy and demand savings margin, incremental
costs for high efficiency equipment remain high, and very high efficiency equipment (l7 SEER
and above) do not have proportionately high demand savings relative to energy savings.

In order to examine the cost-effectiveness of alternative program configurations and participation
levels, the project team examined several different scenarios. Of these, the most promising is a
program configuration that bundles incentives for high-efficiency equipment with the Quality
Installation process and continued emphasis on Duct Test & Repair services. As noted above,
Quality Installation arid Duct Test & Repair services are highly cost effective with great market
potential. With this in mind, the MER team recommends the following actions for improving the
program:

o

O

Consider re-designing the program to bundle incentives for high-efficiency equipment
with Quality Installation services and place continued emphasis on incentives for Duct
Test & Repair services. For new unit installations in this configuration it would be
necessary to both complete the Quality Installation process and install a high-efficiency
unit in order to receive an incentive. The Duct Test & Repair measure would continue to
offer the same services it does under the current program design.

Limit the program to Qualified Contractors who are trained on Quality Installation
services. This would have the benefit of achieving the highest level of savings at each
customer site, and would likely have the effect of raising the performance bar for the
HVAC contractor community in general in the valley.
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o Conduct additional metering studies and analysis to confirm residential HVAC systems
performance and energy use. Energy use studies will be further used to calibrate analytic
models to assure greater accuracy and predictability.

Other key recommendations based on the process evaluation findings are summarized below:

• It is recommended that efforts continue to be made to ensure that the program database includes
full information on condenser model numbers, ARI numbers, home size, type and age, and
contractor name. Efforts should continue to ensure that manufacturer company names are entered
consistently.

Training appears to be particularly valuable because contractors play an important role in
promoting energy efficiency to APS customers, and those who are informed seem to be able to
sell energy efficient equipment. Actively promoting ongoing training to contractors and actively
promoting Qualified Contractors is recommended to ensure that the benefits of the Quality
Installation and Duct Test & Repair measures are realized.

Additional research is needed to better understand how to optimize rebate levels for this type of
program in order to encourage customers and contractors to adopt the quality installation and
performance improvement practices that the program is trying to promote. This is particularly
true if the program design is going to move in the direction of greater promotion of QI and DT&R
and bundling QI and high-efficiency equipment incentives. We also recommend additional
research with customers immediately after installation (or at the time of installation) to explore
free ridership issues more extensively.

Our research indicates that while the current rebate levels are enough to help draw attention to
this equipment, it may not be enough to help those who would not purchase anyway. As such,
APS may need to re-examine the overall incentive structure and plan a greater emphasis on QI
and DT&R measures.

The increased outreach and interaction with contractors regarding the installation and program
data requirements associated with the Quality Installation measure have been successful in
addressing contractor challenges and barriers to the accurate completion of program applications.
The MER team recommends that this effort continue as additional Qualified Contractors become
trained and begin to offer the measure. APS may wish to build a specific period of enhanced
interaction between KEMA and contractors recently trained to provide the Quality Installation
measure into the program implementation procedures. Further, a similar approach should be taken
to address similar issues as the Duct Test and Repair measure is rolled out in early 2008.
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PROGRAM OVERVIEW AND EVALUATION 0BJEcT1vEs

This report presents the results of an impact and process evaluation of the APS Residential Existing
Home HVAC Efficiency Program. The analysis covers the time period from program inception through
December 31, 2007.

1.1 Program Overview

This program promotes a 'whole system' approach to improving the energy efficiency of residential air-
conditioning systems including the purchase of high-efficiency equipment and using qualified contactors
to perform quality installations and testing and repair services. The program is, to some extent, an
extension of the Qualified Contractor program that was implemented in 1998. The new program builds on
the existing program and includes incentives for the installation of efficiency measures.

Specifically, the program offers incentives to customers for installing high-efficiency (high SEER and
high EER) equipment, quality installations of high SEERJEER equipment, and system testing and repair
yielding documented improvements in system efficiency.

1.2 Program Goals and Objectives

Listed below are the program goals and objectives as defined in the APS portfolio plan:

l. Promote the purchase of high-efficiency HVAC equipment, particularly high EER equipment that
performs well at high outdoor ambient temperatures over 100 degrees Fahrenheit.

Promote quality HVAC system installation to maadmize energy efficiency and comfort.

Increase the availability of qualified professional HVAC contractors who are well-trained in
techniques for diagnosing system performance problems and making system repairs and upgrades
to maJdmize efficiency.

2.

3.

5.

6.

Increase homeowners' awareness and knowledge of the benefits of properly installed high-
efficiency HVAC systems.

Achieve demand savings of 3,166 kW (2005 through 2007)

Achieve total lifetime energy savings of 133,478,100 kph (2005 through 2007)

1.3 MER Evaluation Objectives

The purpose of the evaluation is to determine the performance of the program and the overall savings that
resulted from the measures installed. Although the savings are the objective measurement of the program
success, the process used to achieve the savings needs to be evaluated also. The following Primary
Research Objectives (PRO) have been selected in order to assess the program:

1. Effectiveness of program design and processes

2. Effectiveness of program education efforts

3. Effectiveness of the program marketing and recruiting efforts

a. Product

b.  Pr ice

c. Promotion

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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4.

5.

d. Placement

Participant experience and satisfaction with the program

Energy and demand impacts and cost effectiveness of the program

Accordingly, the following Key Performance Indicators (KPI) are the way by which program progress is
measured and progress towards achieving the primary research objectives is evaluated:

a. The completeness of the program databases and the degree to which they support effective
program implementation and evaluation

b. Customer satisfaction with the program, including ease of participating in the program and
perceptions of the incentive levels provided by the program

c. The increase in the number of Qualified Contractors working in non-metro locales

d. Changes in contractor awareness and experience with high efficiency HVAC equipment

e. Changes in customer awareness and experience with high efficiency HVAC equipment

£ The number, timing, impressions, cost and placement (location or media) of promotional events

g. The frequency with which contractors promote the program to customers

h. Motivations and barriers to becoming a qualified contractor

i. Motivations and barriers to customer participation

j. The number of applications submitted and incentives paid through the program for equipment
installations by incentive and equipment EER/SEER level

k. The number of applications submitted and incentives paid through the program for quality
installations

The number of applications submitted and incentives paid through the program for Duct Test and
Repair services

Coincident and non-coincident demand savings and energy savings produced by the program

TRC and delivery of maximum energy savings for least cost

¢4-- _ *--.-..-» ..

1.4 Program Participation to Date

The tracing database indicates that as of December 31 , 2007 a total of 5,800 applications had been
received by the program. Approximately 12% of applications were declined either due to inadequate
documentation, non-qualifying equipment, or non-qualifying installations. Systems have been installed in
79 cities by 605 contractors representing 36 equipment manufacturers. As shown in Exhibit 1-1, 44% of
applications were for split A/C systems, followed by heat pumps at 42% of applications. It should be
noted that a review of the database revealed that errors in the reported system type were present on many
applications. Field verification activities revealed that the heat pump installations are made up of roughly
even parts packaged and split heat pump installation, 14 out of 26 encountered in the field were split heat
pumps. It is also worth noting that 51% of applications rejected by the program were for heat pumps. 149
applications included a quality installation application. As of December 31, 2007, 44 of these had been
approved for payment, 16 had been rejected and 89 were still pending.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation

1.

9



Exhibit 1-1. Status of Program Applications
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Exhibit 1-2 provides a breakdown of accepted applications by rebate tier and size. Nearly three quarters
of all incentives were for Tier 1 (up to 15 SEER) units, although the distribution of Split A/C systems was
more evenly divided between Tier l and Tier 2. Systems size was fairly constant across all systems types,
averaging about 3.8 tons. Split A/C systems showed the highest average SEER rating at 15.7, while the
EER rating was nearly constant across the different system types, averaging 11.5.

Exhibit 1-2. Size and efficiency distribution of systems installed

split
Heat »»
Pump

Split
AIC

gr

1

Ta:§zSystem

Tier 1 ($250 rebate, 14-
15 SEER) 72% 48% 81% 62%

Tier 2 ($400 rebate,
16+ SEER) 28% 52°/o 19% 38%

Size

Ave Tons

5 Ton 25°/o 28% 19% 25%

4 Ton 28% 38% 36°/o 34%

3 Ton 37% 25% 41% 32%

2 Ton 10%

SEER

Ave SEER 15.3 15.7 14.9 15.4

19 SEER and Above 0%

18 SEER 1%

17 SEER 11°/o 16% 12°/o

16 SEER 15% 34% 27% 25%

15 SEER 37% 23% 25% 29 °/o
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14 SEER 35% 25°/o 47% 32%

Under 14 SEER 1% 0% 1% 1%

EER

Ave EER 11.5 11.5 11.6 11.5

14 EER and Above 0% 0% 0°/o

13EER 3% 4% 3%

12 EER 34% 39% 39% 37%

11 EER 36% 33% 51% 35°/o

10EER 18% 16% 10% 16°/o

9 EER 9% 8% 8°/o

Under 9 EER 0% 0%
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Exhibit 1-3 provides a comparison between the size, SEER, and EER values used in the program tiling
estimates, and the average values for successful applications as of December 31, 2007. While size and
SEER values are slightly lower than planned values, the average EER of l1.5 for installed systems is 9%
lower than the planned value of 12.6.

Exhibit 1-4 shows that Trane was the predominant equipment installed across all system configurations.

Of note is that American Standard and Trane are owned by the same company, American Standard

Companies Inc., and account for over 72% of all systems installed. It is likely that this equipment is

represented by the same distributors and installation contractors. None of the other manufacturers made

up more than 10% of system installations.

Exhibit  1-3. Compar ison of  size and ef f ic iency for  systems installed versus program
planning est imates

Exhibit  1 -4 .  Dist r ibut ion of  system insta l lat ions by manufacturer
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thirds of Tier 1

Exhibit 1-5 shows that equipment manufactured by American Standard Companies Inc, accounted for two
rebates, and over 88% of tier 2 rebates.

Exhibit 1-5. Distribution of incentive Iieis, by manufachnrer
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YUMA

SEDONA

Exhibit 1-6 provides a view of the geographic distribution of installations. Of the 79 cities referenced in
program applications, 14 cities accounted for 89% of installations with Scottsdale topping the list with
22.9% of installations, and Gilbert the lowest of the top 14 at 1%. All of the remaining 65 cities accounted

1% of 'installations each.

CAVgCREEK

for less than

sco1TsDALE

GILBERT

SUN GW WEST

coTtonwooD

PEORIA

PRESCOTT

Exhibit 1-6. Geographic distribution of system installations
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Of the 605 contractors who had applications accepted through the program, 25 accounted for over 50% of
applications, as shown in Exhibit 1-7. These contractors submitted an average of 116 applications, while
the remaining 580 contractors submitted an average of 5 applications.

Exhibit 1-7. Top 25 contractors accounting for over 50% of program applications

3'
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P48111

60

70 137

148

130

101

87

13

99

Canyon State

Air By Dean

Day & Night Air

American Home Maintenance, Inc.

AC Zone

AC By Jay (also known as Jay's Air Conditioning)

Chas Roberts

Efficiency Mechanical

Parker & Sons

Howard Air

Goettl Air Conditioning

Ace Air

42

263

231

225

211

190

169

163

137

133

119

105

100

28

44

15

38 g 6

37 19 64

JR Perkins Refrigeration Company

Sun City Mechanical

Hobaicas Services

Goettl's High Desert Mechanical, Inc.

Alaskan Quality

Comstock Air Conditioning

Deer Valley Air Conditioning & Heating

Donley Service Center

Quick Refrigeration

Frostline Air Conditioning and Refrigeration

TDK Comfort Systems

Bob Brown Air Conditioning

Hansberger Refrigeration

55
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IMPACT EVALUATION

This section of the report provides the results of the impact and cost-effectiveness evaluation of the
Residential Existing Home HVAC Efficiency Program

Impact Evaluation Approach and Research Tasks

The impact evaluation is primarily a quantitative assessment designed to evaluate the impacts of the
program, including

Gross and net demand and energy savings achieved

Program cost effectiveness including whether a TRC equal to or greater than one has been
achieved

Provide engineering support to further validate energy savings and cost-benefit assumptions

Characterize issues that may contribute to the uncertainty of savings associated with the program

The major research tasks for the impact evaluation effort are stated below in Exhibit 2- 1

Exhibit 2-1. Residential Existing Home HVAC Efficiency Data Collection Summary

Data Collen&"ion Aar:tivi&es Planned Numiaer of Completes

Task s- Comprehensive impact focused review of program
databases and impact algorithms

Task 9: Complete a baseline and final uncertainty analysis Relies on input from multiple tasks

Task 10: On-site verification inspections and spot power and
temperature measurements for high SEER/EER units 60 minimum

Task 11:Calculate gross and adjusted gross savings Relies on input from multiple tasks

Task 12: Calculate net-to-gross ratio, program net savings
and benefit/cost model Relies on input from multiple tasks
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The following primary research objectives and key performance indicators were used to assess the
savings and cost-effectiveness of the program.

Primary Research Objectives(PRO)

1. Energy and demand impacts and cost effectiveness of the program

•

Key Performance Indicators (KPI)

Coincident and non-coincident demand savings and energy savings produced by the program

TRC and delivery of ma>dmum energy savings for least cost•

2.2 Impact Research Results

A summary of on-site verification inspections and the results of the demand and energy savings analysis
is presented in this section.

2.2.1 On-site Verification Summary

A total of 66 sites were visited, with 79 equipment installations. There were two main objectives for the
onsite verification:

1. Verify that the units installed match the model numbers and ARI numbers that are indicated in the
database and calculate field energy and demand adjustment factors.

2. Obtain a sample of Manual J sizing estimates to calculate a nominal sizing ratio for inclusion in
the energy and demand savings algorithm.

Given the dual objectives, field work was collected on two levels. For all on-site visits, detailed
information about the installed equipment was collected. For a subset of the on-site visits (those where the
homeowner agreed to allow more access), a detailed listing of the home characteristics was obtained in
order to conduct a Manual J sizing calculation for the home.

The equipment verification work had the ultimate objective of determining how accurate the estimate of
energy and demand savings based on ARI numbers were. Each piece of equipment encountered in the
field was matched to a piece of equipment in the database. The model numbers in the field were looked
up in die ARI database and compared to die equipment listed for the ARI number listed on the application
and contained in the KEMA database. Mismatches between the ARI number in the database and the
equipment encountered in the field were common. Most of these mismatches were minor, reflecting very
slight differences in model number. Some of the mismatches were more major, reflecting a significantly
different unit installed.

Problems with the database having incomplete data for installations in 2006 limited the usefulness of
some of die field data. In addition, there were 3 pieces of equipment discovered onsite which were not
contained in the database. As a result, only 61 pieces of equipment included in the field could be included
in the energy and demand savings comparison. Of those 61 pieces of equipment, 5 (8%) had a major
discrepancy. Field-verified energy and demand savings were calculated using verified SEER, EER, and
size for each of the 61 pieces of equipment with complete corresponding database entries. Field
adjustments were calculated by dividing the field-verified savings for these 61 pieces of equipment by the
database adjusted savings for the same 61 pieces of equipment. The field energy adjustment was
calculated to be 96.5%. The field demand adjustment was calculated to be 97.9%.
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Detailed housing characteristics were collected at 20 unique sites. Many of these sites had more than one
piece of equipment installed. Manual J sizing calculations indicated a design cooling load ranging from
24,000 to 95,000 Btu, with a mean value of 41,500 Btu and a median value of 36,500 Btu. The total
installed nominal equipment capacity for the sites ranged from 4 to 13.5 tons with a mean value of 5.7
tons and a median value of 5 tons. For each of these sites, a design to nominal sizing ratio was derived.
This ratio ranged from 5,400 Btu/ton to 10,800 BtWton, with a mean and median value of 7,300Btu/ton.
Exhibit 2-2 compares this nominal sizing ratio to the nominal sizing ratios for a sample of 28 equipment
models from Trane and Carrier.

Exhibit 2-2. Comparison of Nominal Sizing Ratios Observed in On-Site Sample and
Equipment Sample

Equipment
4*$a§'l\p]e

Oversizing
Ratio

Minimum (DesignBtu/nominalton)

Ma>dmum(Design Btu/nominal ton)

Mean(Design Btu/nominal ton)

5,389

10,842

7,255

9,280

11,040

10,307

0.95

1.91

1.42

The equipment sample showed a nominal sizing ratio value ranging from 9,300 BtWton to 11,800 BtWton
for the ratio of design condition total cooling capacity to nominal capacity. The mean nominal sizing ratio
for Phoenix for this equipment is 10,300 Btu/ton. The equipment found onsite was then typically
oversized by a factor of 42%, with some equipment being sized correctly according to Manual J or even
slightly undersized, and some equipment being almost twice as large as it needs to be. The nominal sizing
ratio is critical to determining the operating performance of dual stage equipment and was used as a
valuable input to the engineering analysis.

Exhibit 2-3 shows that of the 61 pieces of equipment verified, 26 (43%) were split or packaged heat
pumps, while 35 (57%) were split or packaged AC systems. The distribution of equipment verified in the
field is very similar to the distribution of equipment installations in the database.

Exhibit 2-3. Verified Equipment Breakdown

i>ercem§ of Field
Verified

, Equipment

1 f
4,

Y
4

4 4 %

13°/o

2 3 %

2 0 %

100°/o

46%

13%

Split AC

Pad<aged AC

Split Heat Pump

Packaged Heat Pump

Total

27

8

14

12

61

41%

100%

All split heat pumps and split A/C systems had new coils installed, with 100% new fans on heat pumps
and 100% new furnaces on split AC systems.
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2.2.2 Engineering Analysis Methodology

Reported data was adjusted and analyzed to estimate demand and energy savings. This process involved
the following steps:

1. Correct/adjust SEER, EER, and size in KEMA database based on field verification work

8. Look up SEER, EER, and size based on reported ARI number in database for bulk of
units. These units are then considered ARI-verified.

b. Derive ratios of reported SEER, EER, and size to ARI-veryied SEER, EER, and size.

c. Separate remaining equipment that could not be ARI-veryied into units with complete
reported data and units with incomplete reported data.

For units with complete reported data that could not be ARI-verified, apply ratios derived
in (b) to calculate aayusted SEER, EER, and size.

2. Develop detailed energy and demand savings functions of SEER, EER, and size

a. Use hourly energy simulation model of typical home in Phoenix to derive cooling load
shape

b. Combine load shape with detailed performance maps of representative equipment in
detailed equipment model

For each piece of equipment, scale load shape by size of representative equipment and
sizing ratio derived from field study

d. Calculate energy and demand savings for each piece of representative equipment

Derive regression model for energy and demand savings as a function of SEER, EER,
and size

Use regression model to calculate engineering-aayustea' energy and demand savings usingARI-
veryiea' or adjusted SEER, EER,and size of each piece of equipment that couldbe very'ied or
aa§usted.

Calculate average per-unit energy and demand savings for verified and a4wted equipment and
apply those average savings to adj units for which data was incomplete and savings could not be
calculated.

5. Derive field energy and demand savings adjustment as ratio of engineering-aajusted energy and
demand savings to field-verified energy and demand savings for subset of field-verified
equipment. .

6. Multiply engineering-a4ustea' energy and demand savings by fieldenergy and demand savings
adjustments to calculate verified gross annual energy savings and verified gross non-coincident
demand savings.
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Adjusting SEER, EER, and size from the KEMA database

The engineering analysis started with a detailed review of the KEMA data The KEMA database was
found to be missing data from many applications, especially during the early part of the program in 2006.
The decision was made to use the ARI number as the key identifying characteristic, which allowed the
analysis to depend on just one data value being complete for eachpiece of equipment. In theory, every
Lmique model has a unique ARI number with an associated SEER, EER, and size. This means that every
appearance of a unique model should have matching SEER, EER, size, type, and manufacturer and model
information. A simple sorting of the database by ARI number revealed that this was not the case, that
there were errors of varying severity in the mority of the line items. This reflects incorrect information
being entered on the application. In many cases, equipment characteristics were rounded up to the
required SEER or EER level to achieve the incentives that were being applied for. In other cases, some
piece of information was left out. In the early part of the program, these application inaccuracies went
largely unchecked. KEMA has corrected this problem and now checks the ARI number SEER and EER
and compares it to the application SEER and EER to ensure compliance with incentive minimum
performance requirements.

In order to dead with application inaccuracies appearing in the database, ARI certified SEER, EER, and
size were looked up for each of the most common 835 unique ARI numbers. There were an additional
521 unique ARI numbers that were not looked up because they only applied to l or 2 units in the database
or they could not be found in the ARI directory. In this fashion, the SEER, EER, and size were verified
for 4,846 out of 5,800 (84%) of the applications. The verified SEER, EER, and size were compared to the
reported SEER, EER, and size for the subset of verified paid applications, with the results shove in
Exhibit 2-4 below.

Exhibit 2-4. Ratio of ARI-verified Equipment Characteristics to Reported Equipment
Characteristics

Size

EER

•

Multiply verified gross non-coincident demand savings by coincidence factor to calculate verified
gross coincident demand savings.

0.867

84? '

The only significant discrepancy between the reported characteristics and the verified characteristics was
found in the EER. The verified EER was on average only 87% of the reported EER. Further inspection of
the database indicated that this was much more common in two-stage units. Possible reasons for this
include:

Advertising of low-stageEERon dual stage equipment (many 16.7 EER, 16 SEER units were
reported)

Mis-reporting on the application to meet high EER requirement for Tier II incentive (many 14
EER unitswere reported in2006). Note: EER ratings were not available in the ARI database
until Spring 2007 and this accounts for much of the dyiculty in accurate reporting offER
ratings.
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As a result, separate EER verified to reported ratios were calculated for high SEER dual stage units and
low SEER single stage units. A general cutoff of 15 SEER was used as a rough proxy for whether or not a
unit was single stage or dual stage. Exhibit 2-5 shows the EER verified to reported ratio for units with a
SEER 15 and up was found to be 0.812, while the EER verified toreportedratio for units with a SEER
under 15 was found to be 0.994.

Exhibit 2-5. Ratio of ARI-verifiéd EER to Reported EER

SEER 15 0.994

4

As a result, we can conclude that errors in the applications were only biased for the EER field for high
SEER units. This is later reflected in the savings values for Tier II equipment.

The remaining unverified units were divided into units that had reasonably complete application data and
units that had incomplete or obviously faulty application data. There were 847 unverified units with good
application data. For these units, the reported SEER, EER, and size were multiplied by the veriiied-to-
reported ratios outlined above. The remaining 107 units were set aside for subsequent analysis, with the
decision made to use average savings values for any of these units that had incentives paid through the
program.

Development of Detailed Energy and Demand Savings Functions

In order to accurately predict energy and demand savings in APS service territory, a highly detailed set of
models was constructed, with the objective of deriving a mathematical function of SEER, EER, and size
to produce demand and energy savings. Unfortunately, a single modeling tool for performing this task at
the desired level of detail was not available, so a model was developed to build up the inputs necessary to
derive the desired mathematical function.

The first step in this process was to construct a typical house model to derive an annual hourly cooling
load shape. A model of a typical Arizona home was developed in reQuest. The model was calibrated to
give a reasonable arial cooling electricity consumption that was representative of the Arizona building
stock. Hourly cooling loads and outdoor temperatures were then extracted from this simulation model.
This annual hourly load shape was used in all of the ensuing equipment models.

The second step in the process was to develop an Excel-based detailed equipment model. Rather than
relying on mathematical approximations of air conditioner performance, the detailed equipment
performance map Hom the manufacturer was used to calculate performance. Equipment models were
constructed for 28 single stage units and 16 dual stage units representing most of the available range of
Trane and Carrier equipment. This selection of equipment is appropriate, given the large proportion of
equipment installed through the program that was manufactured by Trane. Each equipment model uses
the detailed performance data for capacity and power as a function of outdoor temperature for each stage.
The equipment is assumed to operate at a nearly dry coil condition (62 degrees wet bulb). The model
interpolates between points in the performance map to calculate the runtime and power consumption at
each hour of the year, based on the cooling load and outdoor temperature at that hour.
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In order to derive the appropriate hourly cooling loads for a given sized piece of equipment, the standard
hourly load shape is calibrated using a nominal sizing factor. This nominal sizing factor was derived Hom
the detailed field analysis of sizing. The average design cooling load per unit of nominal capacity
observed in the field was 7,255 Btu/ton. To get the average design building cooling load at 108 degrees F,
the nominal sizing ratio is multiplied by the nominal equipment size. For example, a home with a 4 ton
unit would typically have a design load of 4 tons * 7,255 BtWton = 29,020 Btu. The cooling load shape is
then scaled to this design load, by multiplying each hourly load by the ratio of the nominal load shape
design load at 108 degrees divided by the equipment design load. This would result in the hourly cooling
load shape for a 4 ton unit having an average value of 29,020 Btu at 108 degrees F. The scaling of the
hourly cooling load shape is critical to determining the runtime in each stage for dual stage eqtUpment,
which has a significant impact on the annual energy.

Once the load inputs had been scaled appropriately for each of the 44 equipment models, the peak cooling
demand and annual cooling energy were compiled for each piece of equipment. These results were used
as inputs to a regression model for energy and demand as a function of SEER, EER, and size. The form of
the equation is:

(Energy or Power)/ton = (A SEER) * C + (B - EER) * D

A sum of least squares fit was used to derive coefficients for demand and energy savings equations for
dual stage and single stage equipment, with the resulting coefficients shown in Exhibit 2-6.

Exhibit 2-6. Energy and Demand Equation Coefficients
ws

1I
ll

4
4* c Q D

18.72 24.22 0 0.0950

32.09 31,93 0.0054 0.0532

20.00 21.85 14.43 128.5

Single Stage Peak
Demand (kw/ ton)

Dual Stage peak
Demand (kw/ ton)

Single Stage Annual
Energy ( k p h / t o n )

Dual Stage Annual
Energy (kWh/ ton) 34.45 3.22 69,27 0

The values of the C and D coefficients give an idea of the relative weighting of SEER and EER in the
equation. Single stage peak demand is only a function of EER. Dual stage peak demand is a function of
both SEER and EER. Single stage annual energy is a function of both SEER andEER. Dual stage annual
energy is only a function of SEER

The definitions of SEER and EER are useful in explaining the resulting equations. EER measures full
load performance at 95 degrees F, while SEER measures part-load performance at 82 degrees F. The
following observations can then be postulated:

In both types of units, SEER is a poor predictor of peak cooling performance at l 10 degrees F. So
the resulting equations depend heavily or exclusively on EER.

In single stage units, EER is a better predictor of energy use than SEER because the average
annual operating conditions are much closer to 95 degrees F than they are to 82 degrees F.

In dual stage units, SEER is capturing information about the performance of the low stage cooling
at 82 degrees. EER captures information about the performance of high stage cooling at 95
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The engineering-adjusted energy and demand savings were calculated by subtracting the regression model
energy and demand for the energy-efficient equipment from the regression model energy and demand for
the base equipment. The base equipment is defined as a single stage unit with 13 SEER and 10.9 EER.
For each piece of equipment for which verified or adjusted SEER, EER, and size were available, this
method was used to calculate energy and demand savings. Average per unit energy and demand savings
were calculated for Tier I and Tier I I equipment types. These average savings were used for all equipment
installed through the program for which SEER, EER, or size were unavailable.

The field adj vestment to energy and demand savings was derived by comparing the engineering-adjusted
energy and demand savings of the field equipment sample to the field-verified energy and demand
savings of the yield equipment sample. This is summarized in the on-site summary. The field adjustment
factors are shown in Exhibit 2-7.

Calculation of Field Adjustment to Energy and Demand Savings

Calculation of Engineering-Adjusted Energy and Demand Savings

Exhibit 2-7. Energy and Demand Field Adjustment Factors

Sgqyings

degrees. Dual stage units that are oversized will spend almost all of their runtime in low stage
cooling mode. Our field study found that equipment is oversized by 42% on average, so the do
stage units spend almost all of their runtime in low stage cooling mode. As a result, the low stage
cooling performance is the best predictor of dual stage energy use. SEER measures that
characteristic better than EER and therefore receives a higher weighting in the equation. Low
stage EER would likely be anevenbetter dual stage energy predictor in Arizona

96.5%

Demand Savings 97.9°/o

The field adj vestment factors are close to l00%, reflecting the fact that the equipment characteristics in the
field were verified to be almost identical to the equipment characteristics in the database.

Calculation of Verified Energy and Demand Savings

The engineering-adjusted energy savings were multiplied by the energy field adjustment factor to arrive at
verified gross energy savings for the program. The engineering-adjusted demand savings were multiplied
by the energy field adjustment factor to arrive at verified gross non-coincident demand savings for the
program. The verified gross non-coincident demand savings were then multiplied by a coincidence factor
of 0.96 to arrive at the verified gross coincident demand savings. The verified gross energy and coincident
demand savings were multiplied by a calculated net to gross factor of 65% to arrive at verified net energy
and demand savings.
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2.2.3 Demand and Energy Savings

Savings accomplishments achieved by the programs have been reported below in several different
formats:

Verified gross annual energy savings are annual energy savings (kph and terms) that have
been verified by the MER evaluation activities. These are also gross savings at the customer
meter that have not been adjusted for net-to-gross effects.

Verified gross non-coincident and coincident demand savings are demand savings that have
been verified by the MER evaluation activities. These are also gross savings at the customer
meter that have not been adjusted for net-to-gross effects. Coincident demand savings have been
adjusted for coincidence with APS system peak.

Verified net annual energy savings are the net verified annual energy savings at the APS
generator. These values are the verified gross annual energy savings adjusted for net-to-gross
effects. The net-to-gross analysis is discussed in the following section.

Verified net coincident demand savings are the net verified demand savings at the APS
generator. These values are the verified gross coincident demand savings adjusted for net-to-gross
effects. The net-to-gross analysis is discussed in the following section.

Exhibit 2-8 through 2-16 present summaries by program for each of these categories of savings
achievements.
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Exhibit 2-8. Verified Gross Energy Savings by Measure Type

gEwe $avin9s (Kph)

Maeeuswe
Iaweariiwes

Letti Js

a=mwmme£ an

Heat Pump
795.934 576.716 1.372.651 20,589,748 23°/o

Tier 2 580.260 277.006 857.266 12,858,989 14%

Split
`Iier 1 661.330 445.489 .106,819 16,602,289 18°/o

Tier 2 1,205,843 650.911 .856.754 27,851,310 31%

Packaged
Vier 347.001 186.350 533.350 8.000.257

Tier 2 112.326 60.901 173.227 2,598,403

Unknown Equipment
Type

Tier 1 20.302 28.617 48,919 733.786

Tier 2 11.201 10.547 .748 326,220

Total Equipment
3,734,197 .236.S37 5.970.734 89,561,002 100%

Quality Installation
24.163 24.163 434.926

Duct Test and Repair

Total
3.734.197 2.260800 5.994.897 89,995,928 100°/o
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Exhibit 2-9. Verified Gross Energy Savings by Equipment Size

sou. .'¢2%1la'=--w
I :we nm 4i2321Measms

a»=»nvs=~i\;ugn<w\=J
Cqmudative 4

Tail(
%bf

tlletfme. mar

All Heat Pump and AC
79.977 48.583 128.560 1.928.407 2%

ZV2 126.611 .717 208.328 3.124.918 3%

710.972 509.576 1.220.548 18,308,220 20%

3 Vs 134.803 164.018 298.821 4.482.308 5%

.249.080 772.680 2.021.760 30,326,394 34%

1.432.754 659.963 2.092.717 31,390,755 35%

Total Equipment
3.734.197 2,236,537 5.970.734 89.561.002 100%

Quality Installation
.163 24.163 434.926 0%

Duct Test and Repair
0%

Total
.734.197 2.260.700 5.994.897 89,995,928 100%
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Exhibit 2-10. Verified Gross Energy Savings by SEER Rating

Mleasgwe

SEEN
Rartiang

i8=l1eravsnnrlét1ss{iGAI!1)

* aim" .
Q !

Ail Heat Pump and AC
Under 14 29,482 1,429 30.911 463,659

799.463 552.344 .351.807 20,277,100 23 °/o

15 1.212.699 503.548 1.816.247 27,243,702 30%

.173.834 701.496 .875.330 28,129,954 31%

482.570 333.930 816,499 12,247,487 14°/o

30.326 .381 .707 925.611

19&Up 5.823 12.409 18.233 273,489

Total Equipment
3.734.197 2.236.537 5.970.734 .561.002 100%

Quality Installation
24.163 24,153 434.925 0%

Duct Test and Repair

Total
3.734.197 .260.700 5.994.897 89,995,928 100%
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Exhibit 2-11. Verified Gross Non-coincident Demand Savings by Measure Type
11 y ina f

4 44 4

Measure
Incentive

Level

No;1~Cazncideiat nenmu savings (ow)
°/a of
wmarevs&

Heat Pump
Tier 1 461 293 754 25%

Tier 2 277 96 373 12°/o

AC

Split Tier 1 416 242 658 22%

Tier 2 583 214 797 26%

Packaged
Tier 1 212 98 310 10%

Tier 2 63 26 89

Unknown Equipment
Type

Tier 1 12 16 28

Tier 2 6 5 11

Total Equipment
2.030 990 3.020 99%

Quality Installation
21 21

Duct Test and Repair

Total
2.030 1.011 3.041 100%
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Exhibit 2-12. Verified Gross Non-coincident Demand Savings by Equipment Size

4°
.P

r it'
Measure

S388
(musa

9% of
Tata?

All Heat Pump and AC
2 5 1 29 8 0

77 4 8 125

3 406 249 555 22%

94 121 215

4 698 368 1.066 35%

5 704 175 8 7 9 29°/o

Total Equipment
2 .030 9 9 8 3,020 99%

Quality Installation
21 Z1

Duct Test and Repair

Tota I
2.030 1.011 3.041 100%
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Exhibit 2-13. Verified Gross Non-Coincident Demand Savings by SEER Rating

Measure
SEER

Rating
E T

Deméind Savings (kW)

9 w e
% of
Tota'i

All Heat Pump and AC
Under 14 20 1 21

14 535 362 898 30%

15 517 237 855 28%

16 589 239 827 27%

17 249 128 377 12°/o

18 17 16 33

19&UP 3 6 9

Total Equipment
2.030 989 3.020 99%

Quality Installation
21 21

Duct Test and Repair

Total
2.030 1.010 3.041 100%
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Exhibit 2-14. Verified Gross Coincident Demand Savings by Measure Type

¢.C6in¢§¢l'ent s=~mng== (kW)
% of
r o wMeasure

m e n u "
Lew

2:

_4 _/ .L L.:
*J L =~*) 1>>

9

lllll IIIII I

\;,¢ .| 5-3

Heat Pump T'er 1
443 281 724 25%

[Ter
266 92 358 12%

AC

Split Tier 1
399 233 632 22°/o

Tier 2
560 206 766 26%

Pad<aged her
204 94 298 10%

Tier 2
61 25 85 3%

UnknownEquipment
Type Her 1

12 15 27 1%

tier 2
5 5 10 0%

Total Equipment
1.950 951 2.900 99%

Quality Installation
20 20 1%

Duct Test andRepair
0%

Total
1.950 971 2.920 100%
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Exhibit 2-15. Verified Gross Coincident Demand Savings by Equipment Size

llllllllll

I,

v u

Durand Savings (WW)
9

s 3 s

as

AL
'154

*9Measure
see

(Isa
49'

,"*
/ 45 Mali; w

Vo Of
Tata!

4

All Heat Pump and AC

120

390 629 22%

116 206

670 353 1.025 35%

676 168 29°/o

1.949 950 2.900 99°/o
Total Equipment

Quality Installation

Duct Test and Repair

.949 970 2.920 100%
Tota I
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Exhibit 2-16. Verified Gross Coincident Demand Savings by SEER Rating

. Savings can

Measure
seen
Rating

\ .
, ix

4 ' 1 II
I I ¢.'~:

4 I .

1

9 II
%of
Total

All Heat Pump and AC
Under 14 19 20 1%

514 348 862 30%

15 593 228 821 28%

565 229 794 27%

239 123 362 12%

1%

19&Up 3 5 0%

Total Equipment
.949 950 2.900 99%

Quality Installation
1%

Duct Testand Repair
0%

Total
.949 970 2.920 100%

Realization Rates

The program tracking data provided by KEMA did not include estimates of savings for each unit, so a
comparison of database reported values to verified values does not apply here. However, a comparison to
verified savings values to those reported in the APS semi-annual report would provided a measure of
savings realization relative to planned assumptions.
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2.3 Net-To-Gross Analysis

The project required that the cost-effectiveness of each of the programs be assessed with the Total
Resource Cost test as defined by the California Standard Practice Manual] The Standard Practice Manual
calls for the use of net program impacts in the benefit-cost analysis. Net program impacts are typically
computed by applying adjustments for the effect of factors such as tree-riders and spillover or tree drivers
to the gross savings estimates computed in the prior task.

In order to complete this aspect of the analysis, it was necessary to compute net-to-gross ratios for the
program. These ratios were developed Hom participant responses to the surveys described under the
process evaluation aspect of the project. The project team conducted focused surveys of participants that
explored three key performance variables: customer satisfaction with the program, free-ridership and
spillover. In the course of developing these factors, the project team relied on the results of the surveys to
develop net-to-gross ratios.

Net-to-gross effects were examined from several different perspectives:

Scenario A: The program as implemented and delivered to customers through December 31, 2007
including actual program participation to date.

Scenario B: A forecast view with expected greater participation in the Quality Installation and
Duct Test & Repair measures.

Scenario C: A forecast view with high-efficiency equipment and Quality Installation measures
bundled together and expected greater participation of the Duct Test & Repair measure.

2.3.1 Free Ridership Analysis

This section discusses the approach the MER team took to measure free ridership from end use customers
for the residential HVAC program and then present the preliminary results. The section begins with a
discussion of the free ridership questions and methodology and ends with the results. The following
discussion relates primarily to high-efficiency equipment rebates. Since customers who participant in the
QI and DT&R measures are highly unlikely to undertake these measures without the influence of the
program, free-ridership for these measures is assumed to be zero. Subsequent MER research will be
undertaken to verify this assumption.

Definitions

Free riders are those program participants who would have installed the program-claimed DSM measures
anyway if the program were not in operation. Spillover refers to indirect energy impacts of the program
and can include energy savings that may occur among some non-participants, but are still due to (or
caused by) the program, or any other energy impacts not included in the program tracking system but that
can be viewed as being caused by the program. Free ridership savings are subtracted from the programs
installed gross savings to avoid incorrectly attributing naturally occurring energy efficiency actions to the
program. Spillover savings are added to the programs savings. Gross savings minus free ridership plus

1 Calu'ornia Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects, California Energy
Commission, October 2001.
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spillover represents the net savings from the program. Net savings divided by gross savings is referred to
as the program's "net-to-gross ratio." For die current analysis, spillover was not calculated.

Free Rider Survey Questions

The Residential HVAC participant survey included several questions designed to measure free ridership.
The two primary questions asked about the efficiency (QI3a) and timing (Q13b) of the AC or heat pump
that would have been installed in the absence of the program. Additional questions were asked to provide
consistency checks to the responses given on timing and efficiency .

-> +2

Ql3a. In the absence of the rebate offered through the APS High Efficiency AC Rebate Program would
you have purchased:

A standard efficiency AC or heat pump, or ..

An AC or heat pump of the same efficiency as the one you installed? ..

(Don't know) ..

.2

.3 -> +2

1

Q13b. In the absence of the rebate offered through the APS High Eiticiency AC Rebate Program would
you have purchased your AC or heat pump system:

Sooner than you did, .

At about the same time that you did, or ..

Later than you did? ..

(Don't know) ..

,2

.3

.4

Q16. Prior to your participation in the AC Rebate Program were you aware of the benefits of installing
high efficiency AC units or Heat Pumps?

Yes . . .

No..

(Don't know)

1

.2

.3

Q23. On a scale of 1 to 10, where 1 is 'strongly disagree' and 10 is 'strongly agree] how much do you
agree or disagree with this statement: "I would have bought a cooling system that has the same high
efficiency system if the rebate was 50% less than it actually was."

(Don't know) ., .98

Q12. How did you first learn about high efficiency air conditioners or heat pumps?

(Contractor) .. .01

(Internet) .. . 02

(Energy Star).. , 03

(ANS) .. _ 04
(Friend/Relative/Neighbor) .. , 05

(Other, specify) .. .00 O

(Don't know) .. . 98  X
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Fnee Ridership Analysis Overview

The initial estimate of free ridership was defined by the timing and efficiency questions, using the logic
shown in Exhibit 2-17, participants who would have installed the same efficiency AC or heat pump and at
the same time without the program are defined as 100% free riders. Those who would have installed
standard efficiency units or would have installed them later without the program are defined as zero
percent free riders. Those who would have installed the same efficiency units but later are defined as 50%
Hee ridership.

Exhibit 2-17. Free Rider Analysis Logic - Initial Free Ridership

Q13A "- ' 1 q u a
efficiency without time program Timing d purchase withe

no

4'

kg

4 » as

in
S

\ Q i v

.. _ -, ' 3 ?£ e* *4 . ,
Same Efficiency (2) Same time or sooner (1 or 2) 100%

Same Efficiency (2) Later (3) 50%

Same Efficiency (2) Do not know when (4) 50%

Standard Efficiency (1) Any response 0%

Do not know (3) Later (3) 0%

Do not know (3) Same time or sooner (1 or 2) Varies ¢
Do not know (3) Do not know when (4) Unresolved +

I For these cases, if they strongly agreed to question 23 "l would have bought a cooling system that hos the same high ejicienqv
system :Ethe rebate was 50% less than it actually was. " (giving an answer of 7 or more on a 10 point scale), thenjree ridership
was set at l00%. If they strongly disagreed (3 or lower), thenjree ridership was set at 0%. These cases were not arhusledfor
Question 23 again in the consistency analysis.

1' Unresolved recordswere not used in the analysis.

The initial estimate of free ridership was adjusted based on the consistency questions, using the logic
shown in Exhibit 2-18. The initial free ridership result was multiplied by the multiplier shown in the table
to get the anal result. A sensitivity analysis was run varying the assumptions shown in this table to verify
that the data responded as expected and to identify the assumptions that fit the data best.

For Question 23, answers of 4 or below indicate that the participant would not have bought the same
efficiency without the program and so the multipliers are less than one, which reduces their free ridership
rate. Answers of 7 or higher indicate that they would have bought the same efficiency and so the
multipliers are more than one to increase the free ridership rate. In some cases tested, answers of 7 or
higher were ignored.

If in Question 16 the respondent answered that they were not aware of the benefits of high efficiency units
prior to pmicipation, then the free ridership rate was reduced. In the recommended approach for the final

free ridership rate, the free ridership rate was set to zero in these cases.

If the respondent first learned about high efficiency units from either APS or their contractor, then the free
ridership rate was reduced. In the recommended approach for the final free ridership rate, the free
ridership rate was set to zero in these cases. If they first learned of high efficiency units from APS, then
the program ought to get credit for influencing the decision as it is not possible to separate out the various
points of influence from within APS. If they first learned of high efficiency units from their contractor, it
is possible that APS was not the driving force but given that they did apply for the rebate, it seems
unlikely that APS was not a factor in the communication and so it is logical to credit APS with
influencing the decision.
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Exhibit 2-18. Free Ridership Analysis Logic - Adjusted for Consistency Questions

Qszsesatiem +
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Ar. 0.s 0.2 0.5

5 1.0 1.0

1.2 1.0 1.0
8
9 1.4

Q23. On a s Le of 1
to 10, where 1 is
'strongly disagree'
and 10 is 'strongly
agree/ how much do
you agree or disagree
with this statement:
"I would have bought
a cooling system that
has the same high
efficiency system if
the rebate was 50%
less than it actually
was."?
Q16. Prior to your
participation in the AC
Rebate Program were
you aware of the
benefits of installing
high efficiency AC
units or Heat Pumps?
Q12. How did you

2 Not aware 0.25

first learn about high
efficiency air
conditioners or heat 1 Contractor
pumps? Or 4 APS 0.25

Notes: Tests were run intwoways, first allowing no record to be a¢qusted more than once, using the questions tn the order
shown. Seconal questions 16 and 12 could aayust records' that had already been atqusted by question 23 (however, question I6
modyiea' the record, question 12 was not applied).

T Initial Free Ridership result is multqrlied by the multiplier to get the finalresult.

Free Ridership Results

For the program as implemented through December 31, 2007 (Scenario A), the recommended free
ridership rate is 35%, based on using conservative assumptions for Question 23 but allowing questions 12
and 16 to override the results. In other words, anyone who said that prior to participation they were not
aware of the benefits of high efficiency AC units and anyone who first learned about high efficiency AC
units from either APS or their contractor, was not a free rider. All others were defined as free riders based
on the timing (Q13b) and efficiency (Ql3a) questions as adjusted by the consistency check in Question
23, using conservative assumptions for Question 23 .

The initial free ridership rate, based only on the timing and efficiency questions, was 79% (see Exhibit
2-19). Using very conservative assumptions for the consistency checks, that rate dropped to 68%. If
Questions 16 and 12 were allowed to overrule the other free ridership questions, the rate dropped to 54%.
The most liberal assumptions De-rated free ridership significantly based on answers to question 23, did
not adjust free ridership upward based on the answers to Question 23, and assumed anyone who said that
prior to participation they were not aware of the benefits of high efficiency AC units (Question 16) and
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anyone who first learned about high efficiency AC units from either APS or their contractor (Question 12)
was not a free rider. When Questions 12 and 16 were allowed to adjust responses that had already been
adjusted for Question 23, the free ridership rate dropped to 33%, the lowest level achieved in any scenario
tested.

Exhibi t  2-19.  Free Ridership Results for Scenario A

t
¥

Ad]usted for ConSistency

*Www

Questions - Best Case

Base Case

incase .61%
62°/o
35%

68%

: 9%

35°/o
33%,

54°/o
42%

.>

II I I  I  I

Adjusted
Adjusted for calpsislsenqr

?i?riii*1 45

T No record was atéusled more than once by the consistency questions.

I Questions I6 and 12 could augustrecords that had already been adfusfed by Question 23 (71owever, zfquestionI6 modified the
record Question 12 was not applied).

As noted above, free-ridership was assumed to be zero for customers who participant 'm the QI and
D T & R measures since are highly unlikely to undertake these measures without the influence of the
program. Subsequent MER research will be undertaken to verify this assumption.

2 3.2 Spillover

The participant survey included the following question to address spillover:

30a. I'd like to ask about other energy efficiency actions your household may have taken since the
program. Have you taken any of the following energy efficiency actions because of the APS Air
Conditioner Rebate Program?

30a. Turned off lights MORE?

30b. Used fans MORE?

30c. Lowered the heating temperature MORE OFTEN?

3rd. More often irised the temperature at which the air conditioner Tums on, or used the air conditioner less
often?

30e. Installed insulation, new Windows or weather stripping?

30f. Had the heating or air conditioning system med up?

30g. Bought high-efficiency compact fluorescent light bulbs or fixtures?

30h. Bought a major appliance that was high-efficiency?

Over half of the respondents reported having bought CFLs and using fans more (Exhibit 2-20). Almost
half reported that they turned off lights, lowered the heating temperature, raised the AC temperature, and
bought a mo°or appliance that was high efficiency. While these percentages speak well for the influence
of the program and indicate a level of spillover to other energy efficiency actions, without a more detailed
series of questions the MER team cannot calculate a reliable estimate of spillover denominated in kph at
this time for the equipment rebate aspect of the program. For the QI andD T & R measures a modest
allowance was provided for spillover effects in the benefit/cost analysis. The MER team believes that
such a spillover allowance is justified due to the amount of contractor interaction that could occur with
these measures, and the fact that contractors who are actively involved in the delivery of these measures
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are more likely to educate customers on the benefits of energy efficiency and may stimulate them to
consider other measures. Options for doing a more rigorous analysis in the iiiture will be examined.

Exhibit 2-20. Spillover Responses
\

414
84

4" rr
l

*
fr

a

Bought high-effidency compact fluorescent light bulbs or fixtures?
Used fans more?
Turned off lights more?
Lowered the heating temperature more often?
More often raised the temperature at which the air conditioner mms on?
Bought a major appliance that was higheffidency?
Installed insulation, new Windows or weather stripping?
Had the heating or air conditioning systan tuned up?
Total

74
67
66
65
59
4 2
3 8

140

60%
53%
48%
47%
46%
42%
30%
27%

2.3.3 Net-To-Gross Analysis Results

The net-to-gross ratio for this evaluation was computed as follows:

NTG = 1 - FRF + SF

Where:

NTG = the net-to-gross ratio

FRF = the Eye-ridership factor

SF = Spillover Factor

Once developed, the net-to-gross factors were applied to the gross savings estimates to produce net
savings estimates for the benefit/cost analysis according to the following algorithm.

Net Program Savings = Gross Program Savings x NTGprogram

Net-to-gross effects were examined from several different perspectives:

The program as delivered through December 31, 2007 including actual program participation to
date.

A forecast view with expected greater participation in the Quality Installation and Duct Test &
Repair measures.

A forecast view with high-efficiency equipment and Quality Installation measures bundled
together and expected greater participation of the Duct Test & Repair measure.

Exhibit 2-20 provides a summary of net-to-gross analysis for each of these perspectives. NTG ratios for
65% were used in the cost effectiveness analysis below for Scenario A, 74% for Scenario B, and 88% for
Scenario C.
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Exhibit 2-20. NTG Analysis Summary

£Nergy Siwfngs (kph)
Measure 4' ZM8
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1.490.573 2.223.322
Weighted Average 49" 'm 1 1 w*»-
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Total Equipment

Quality Installation

Total Equipment

Duct Test and Repair

Weighted Average ~v' _

Foreca<8t  pampa 'w,$undkd Eq{'§§

Quality Installation

Duct Test and Repair

2,656,800

3.428.640 3.428.640

1.490.573

360.000

411.840
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2,556,800

411.840

360.000

2,199,160

24.163
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5,313,600

6.857.280 100% 27% 1%

3.689.732

720.000

823.680

3.713.895 100% 35%

:

J

24.163

°/o Rf
Total

99%

78%

11%

12%

FRF

35%

35%

0%

0%

==»8,r*'xr- .9e-»*v w;

SPF

0%

5% 105%

105%

NTH

105%

105%

65%

65%

65%

74%

1.328.400 1.328.400 2.656.800 48% 35% 65%
Total Equipment

1.029.600 1.029.600 2.059.200 37% 10% 110%
Quality Installation

432.000 432.000 854.000 16% 105%
Duct Test and Repair

2.790.000 2.790.000 5.580.000 100% 17% 88%
Weighted Average

Note that in the analysis above, certain measures are estimated to have a potential NTG greater than one.
This can occur in situations where very low free-ridership is coupled with spillover effects. This seems
like a likely scenario for the QI and DT&R measures given the relatively high levels of savings potential,
modest cost and amount of contractor interaction that could occur with these measures. Also, contractors
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who are actively involved in the delivery of these measures are more likely to educate customers on the
benefits of energy efficiency and may stimulate them to consider other measures.

2.4 Program Cost Effectiveness Analysis

Prograrncost-effectiveness was assessed using the Total ResoLu°ce Cost test as defined by the California
Standard Practice Manual. In order to complete the benefit/cost analyses, the following data needed to be
compiled:

• Avoided cost data for demand and energy

Discount rates

Measure effective useful lifetimes

Coincidence and persistence factors

Demand and energy savings by technology category and year

Program participant incremental and installed cost data

Net-to-gross ratios

These data were compiled in a benefit/cost analysis model. Avoided cost data and discount rates were
collected from APS, and avoided cost data were compiled for a 20-year planning horizon. Best estimates
of measure effective useful lifetimes were compiled from a variety of sources including manufacturer's
data, vendor/manufacturer surveys, data available from DEER, and other energy industry studies.
Coincidence factors came primarily from the results of APS' End Use Data Acquisition Program
(EUDAP) study conducted in the mid-1990s and supplemental analysis of load impact conducted by the
MER team. Demand and energy savings were compiled cumulatively for each year Hom program start
through 2007 and extended for the remainder of the effective useful life of each measure.

Benefit/cost algorithms in the model were formulated and applied according to the Cali fomia Standard
Practice Manual. The basic fomiula for the TRC test is as follows:

BCRuc = B / Cm

Btrc = 2 [UAC, / (1+<1><"'>]

cm -- 2 [(ac + PCN, + UIQ) / (1+d)<"'>]

Where:

BCR!,<: = the Total Resource Cost Test benefit/cost ratio

B = benefits of the program

Crm = costs of the program

UAC, = utility avoided supply costs in year t of demand and energy
impacts valued at marginal costs, net of free-riders

UC, = utility program administration costs in year t excluding incentives

PCN, = participant costs in year t including installation costs, ongoing
O&M costs, and equipment removal costs, net of flee-riders

UIC, = utility increased supply costs in year t. Applies to increase in gas
supply cost increase in space heating due to lighting efficiency
improvements
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d = discount rate

UAC, = kw X pp., + kph x PV,

UAQ = kw x mc., x (1+d)(t-1) + kph x mc, x (1+d;('°')

Where:

PVd = present value of demand avoided cost

PV¢ - present value of energy avoided cost

MCd = marginal cost of demand

MC, = marginal cost of energy

Incremental equipment costs have a significant impact on program cost effectiveness. In order to validate
incremental cost assumptions, interviews with HVAC contractors and distributors were conducted during
the MER research. Data from these discussions indicate that incremental costs for high efficiency HVAC
systems used in program planning were low. Exhibit 2-2-21 provides the incremental costs used in
program planning, and the recommended incremental costs (per unit) based on interviews with 5 separate
contractors. In addition, the MER team compared the local contractor incremental cost estimates to
preliminary values proposed for the 2008 update to the California DEERS database. Preliminary DEER
data indicates that the incremental cost for a CEE tier 1 unit is $846, while the incremental cost for a CEE
tier 2 unit is $2,270. Considering the dominance of air conditioning as a fraction of overall home energy
expenses and competition for work among the large number of contractors in business in the area, the
MER team considers that the APS market is more competitive than the California statewide market for air
conditioning products and services. Thus, the team has concluded that the lower incremental costs
indicated by local Arizona contractors to be representative. The higher recommended incremental costs
compared to plan reflect the fact that the APS market is dominated by Trane equipment which tends to be
higher cost relative to other manufacturers.

Exhibit 2-2-21. Planned and Recommended Incremental Costs (Per Unit)

*.Tier Pl Recommended crease ,\ 1 r

I 9*( A 9 4 Ar
": 4

Tier I Equipment

Tier II Equipment

$381

$954

$697
$1,365

83%

43%

Exhibit 2-23 and Exhibit 2-24 show the estimated incremental cost estimates for HVAC systems
provided by contractors and distributors, by SEER, and indicate a fairly consistent view on incremental
costs. It is recommended that incremental equipment costs be the topic of ongoing research as this market
changes based on changes in the local market, and also broader economic issues.

Exhibit 2-23. Contractor

,Wn Wor'j , '  "

Estimated

14

Incremental Costs for HVAC

15

system,

.7 A

by SEER

18 ,
1

2

3

$550

$500

$350

$900

$1,000

$700

$1,600

$1,500

$1,200

$2,100

$1,550

$1,550

$2,800

$2,000

$2,000

z Database of Energy Efficiency Resources
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Exhibit 2-24. Distributor Estimated Incremental Costs for HVAC system, by SEER
.»Rx

.49 fa

4

$275

$270

$500 $14300 $1,000

$800

$520 $895

53%

$675

47%

$1,100 $1,500

$1,380 $1,675

66%

NA

» ¢

$1500

$2,090

As noted above, net-to-gross effects were examined from several different perspectives. Accordingly, the
cost-effectiveness of the program was also examined Hom several perspectives using scenarios with
different forecasts of future program participation and design options. The benefit/cost scenarios
examinedare listed below:

Scenario A: The program as implemented and delivered to customers through December 31, 2007
including actual program administration costs and program participation to date.

Scenario B: With a projected mix of high-efficiency equipment rebates, QI and DT&R measures
assuming greater contribution of QI and DT&R measures, and levelized program administration
costs.

Scenario C: With QI bundled with high-efficiency equipment rebates and a greater contribution
of the DT&R measure, and levelized program administration costs.

The results of the cost-effectiveness analysis for each of these scenarios is presented in Exhibit 2-22.
MER team believes that Scenario B is the most realistic representation of the cost-effectiveness of the

The

current program design. Scenario C represents a path forward for the program that is cost-effective.
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In order for the program to achieve cost effective operation as presented above in Scenario C, several

program budget and spending assumptions have been made including:

Exhibit 2-22. Benefit/Cost Analysis Summary

Exhibit 2-26 provides a summary of the Scenario C program cost assumptions (note:
include incentives paid to participants).

Training

R x 6+ .

.

Implementation

Exhibi t  2-26.  Scenario c Program  Cost  Assum ptions

Spending on training, education, and administration remains at 2007 spending levels.
in Appendix A, Exhibits A~l and A-2, actual spending on training, education, and administration
has under run the program budget in all years, except for a slight overrun of administrative costs

This indicates that actual spending levels in 2007 are an appropriate figure for forward
planning purposes.

Spending on implementation and marketing will remain at 2007 budgeted levels. As shown in
Appendix A, Exhibits A-1 and A-2, actual spending on marketing has exceeded the budget in all
program years, while spending on implementation has exceeded the budget in 2 out of 3 years.

AmW spending on all non-incentive costs, including MER, should not exceed $704,000.
present, annual program administrative costs, including MER, average $76l,57 I.

in 2005.
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Exhibit 2-27 presents a summary comparison of some of the key performance variables for this program.
Overall, the lower than expected TRC test results are a function of lower than planned savings for
equipment rebates (the largest Haction of participants by far), higher than planned equipment incremental
costs, and higher than planned program administration costs during the prograln's start-up phase.

Exhibit 2-27. Impact Evaluation Summary

i

ff#
X81 £2

Number of Equipment Installations 4,960 4.966 Increase

Energy Savings per Unit
(equipment only avg.)

3.475 752 Decrease

Peak Demand Savings per Unit
(equipment only avg.)

1.43 0.31 Decrease

44 44 SameNo. of QS Installations

Energy Savings per Unit

(QI avg-)
1.409 572 Decrease

Peak Demand Savings per unit
(QI avg.)

0.45 0.48 Increase

Demand Savings (MW)
(Coincident)

7.12 3.21 Decrease

Annual Energy Savings (Mwh)

Lifetime Energy Savings (Mwh)

17.357

260.365

6.582

98.816

Decrease

Decrease

Realization Rate - Demand NA
45%

NA

Realization Rate .- Annual Energy NA
38%

NA

38%
NA

Decrease

Increase

Decrease

Decrease

Realization Rate - Lifetime Energy

Free Ridership

Spillover

Net-To-Gross Ratio

Benefit to Cost Ratio

NA

0% - 20%

N/A

0.80 - 1.00

1.37

3 5 %

9°/o

0 . 7 4

0 . 8 7
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PROCESS EVALUATION

This section of the report provides the results of the process evaluation of the Residential Existing Home
AC Efficiency Program.

3.1 Process Evaluation Approach and Research Tasks

The process evaluation provides feedback on a wide range of topics and program activities, with the
ultimate goal of identifying opportunities to improve the function of program processes. The function of
the program and the program's influence on various market actors (contractors, manufacturers, trade
allies) was assessed through the use of quantitative metrics and qualitative statements to measure program
KPI and secondary indicators. For example, quantitative metrics might include items such as the percent
of complete records in the program database or 10 point scale responses to survey questions about a
variety of topics. Qualitative statements might include, for example, an interpretation of items such as
open ended responses to survey questions including customer views on AC efficiency when making a
purchasing decision, or HVAC contractor views on the impact of the program on their sales presentations.

The data collection activities for the process evaluation effort are stated below in Exhibit 3-1 .

Exhibit 3-1: Residential Existing Home HVAC Efficiency Process Evaluation Data
Collection Summary

/aaxa Coiiectioé Aaivsueé
anded Number
titCompiefes '

Num Ber of
ComIilétes

Task 1 : Comprehensive review of program databases and
materials All

Up to 5

All

Ongoing3

3 calls. 1 email

Task 2: In-depth interviews with program staff

Task 3: Mystery caller interviews with answer line

Task 4: In-depth interviews with participating HVAC
contractors

Task 5: In-depth interviews with non-panticipating HVAC
contractors

In-depth interviews with manufacturersTask 6:

Task 7: Quantitative telephone survey with participating end-
use customers (including a screen to identify participants that
called into the answer line) Minimum 70

140 (70 in Feb 2007 and
70 in Nov/Dec 2007)

3.2 Process Research Results by Primary Research Objective

The following Primary Research Objectives (PRO) have been selected in order to assess the program:

s There is informal and ongoing dialogue between the MER team and program staff

4 The MER team plans to conduct interviews with manufachlrers in 2008

3
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1.

2.

3.

4.

Effectiveness of program design and processes

Effectiveness of program education efforts

Effectiveness of the program marketing and recruiting efforts

Participant experience and satisfaction with the program

The process research findings are presented below by Primary Research Objective. For each Primary
Research Objective results are presented by each of the Key Performance Indicators and Other
Performance Indicators defined in the program research plan.

3.2.1 Effectiveness of program design and processes

The MER team evaluated the effectiveness of the programs design and processes by reviewing the
program database. The databases appear to provide basic information about participants and participating
units, however, there are several areas where additional data is needed for evaluation purposes.

Key Performance Indicators

The completeness of the Droqram databases and the degree to which they support
effective program implementation and evaluation

In the process of developing the evaluation plan and interim MER report for APS's Residential Existing
Homes AC Efficiency Program, die MER team conducted a review of the available program tracing
database (provided by KEMA, dated September 27, 2006). Since then we have reviewed the KEMA
database dated January 8, 2008 (i.e., the 2007 database). The program database appears to provide basic
participant data and information regarding rebated units collected via the incentive application form,
however, the MER team identified several cases where additional data is required to support program
evaluation.

The 2006 database did not include coil model numbers for a large percentage of applications for rebated
equipment. This data is required to confirm the ARI numbers being reported for each installed unit, a
critical input to the impact evaluation. In addition 18% of records (through 8/I4/06) did not include an
ARI number. Our review of the 2007 records indicates that while only 2% of records did not include an
ARI number 33% of rebated units were approved with no coil model number. The absence of a data field
required to ensure that only program compliant equipment is rebated for a significant number of
applications presents a barrier to effective program implementation.

The 2006 program tracking database does not contain information about the size, type, building envelope
quality, or age of home in which unit is installed for all rebated urlits. While it is possible to estimate
energy impacts without this information (using standard assumptions) this detailed information can be
used by the MER team to add depth and accuracy to the impact evaluation while also providing important
market information which may be useful in making future adjustments to program design.

In response to the need for additional information to confirm unit EER and SEER numbers for installed
units and the roll out of the Quality Installation measure in 2007 the database was expanded to include
additional fields. Fields we added to record the ARI EER and ARI SEER ratings for installed units as well
as the furnace manufacturer and fiumace model number, where applicable. Fields added to accommodate
data required to approve Quality Installation rebates include the square footage of the house and square
footage cooled by the AC unit, the building envelope condition, size of existing unit, manual J sizing
results and size of unit installed. The 2007 database also includes fields for the refrigerant metering
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device used, the refrigerant charge testing method and target and actual temperature, air flow testing
method, temperature split target and actual and air flow in and air flow out. It is important to note
however, that these additional fields, particularly those added with the roll out of the Quality Installation
measure are not populated in all cases.

While the service technicians name and address is collected on the rebate application form it is not
entered in the database, although the contractor company is available. It would be useful if the database
listed the name of the service technician that installed the unit at the customers' home. This information is
collected on the rebate application form but not currently entered into the database. The absence of this
information makes it more difficult to contact specific technicians at "participating" HVAC contractor
firms with direct experience installing program measures or participating in program training. Recording
this information in the program database will increases the efficiency of future market actor research
efforts conducted by the MER team.

In the 2006 database, contractor company names were entered in the database inconsistently (multiple
spellings, the use of & instead of 'and', etc.), which makes it difficult to accurately identify the number of
individual contractor companies reached by the program, an important indicator of program performance.
Best practice protocols for the development of program tracking databases call for uniform data reporting
within each field to facilitate database queries and the analysis of database results. This problem was
corrected for the most part in the 2007 database. However, this problem still exists to some extent for
manufacturer names, and should therefore be corrected.

The number of applications submitted and incentives paid through the program for
equipment installations by incentive and equipment EER/SEER level

The Residential Existing Home AC Efficiency program surpassed its goals for the number of high
efficiency units installed through the program in 2006 and in 2007. Through December 2007, APS had
planned for 3,250 high efficiency units to be installed through the program. As of 12/31/07,
approximately 5,013 incentive checks had been mailed. Since program inception 4,904 unique customers
have submitted 5,800 applications for the APS HVAC rebate program.

The number of applications submitted and incentives paid through the program for
Quality Installations

In August 2007, APS expanded Me AC Residential HVAC program to include a Quality Installation
measure. To qualify for the $100 incentive available for this measure, customers must use an APS
Qualified Contractor to install their new program compliant high-efficiency AC unit or heat-pump. In'
addition, to qualify for the incentive, installation contractor must size the equipment properly and test the
air flow and refrigerant charge according to program guidelines.

Fifty-three HVAC contractors submitted a total of 203 applications for the additional $100 Quality
Installation rebate. However, 43 applications, submitted by 29 unique contractors, were rejected because
the submitting contractor did not meet the program eligibility requirement that only APS Qualified
Contractors can perform a Quality Installation. Among the 149 applications submitted by APS Qualified
Contractors 16 were rejected. Overall, in 2007, 44 units Were approved for the additional $100 Quality
Installation rebate (35 with a Tier 1 rebate and 9 with a Tier 2 rebate) and 89 applications are pending
review.

The Quality Installation portion of the Residential HVAC program was slow to roll out. This was due to
both the timing of the roll out and challenges with the contractors. The Arizona Corporation Commission
required APS to begin the Quality Installation program during the summer, a historically difficult time.
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During the summer, high temperatLu'es force contractors to install systems very quickly to minimize their
customers' discomfort. This often results in the contractor swapping the existing AC unit with the same
sized model with no additional sizing. Recognizing that launching a Quality Installation program during
this time would be challenging, APS performed a soft roll out with no advertising. Once the summer
cooling season ended, APS more actively promoted the Quality Installation incentive. KEMA expects the
increase in quality issues during the summer months to continue.

As noted above, a number of applications were disqualified or rejected upon initial review. Many
contractors had difficulty understanding the new measure and requirements and completing the new
application. To address this confusion the implementation contractor adjusted the verification protocols
for the measure to include a manual review of each application with contractor.

The number of applications submitted and incentives paid through the program for Duct
Test and Repair services

The Duct Test and Repair measure currently offered through the APS Residential HVAC program was
being designed and prepared for implementation during the 2007 program year. As the measure was not
available in 2007, it is not included in this evaluation effort.

Other Performance Indicators

Review of Program Processes

Generally, the program processes for the equipment rebate appear to be clear, the rebate forms are easy to
use, and incentives are paid in a timely manner (See Exhibit E-1). Moreover, the customer information
help line administered through this program appears to be responsive and effective at providing
information to customers who email or call in with questions.

As noted above there were some difficulties in rolling out the Quality Installation measure which was first
offered in August 2007. By the end of 2007 fifty-nine contractors had been trained and were eligible to
offer the additional Quality Installation incentive to dieir customers. While these contractors were trained
only 19 submitted applications and only ll had at least one application approved for rebate. Many
contractors submitted blank or incomplete applications for the measure. KEMA quickly recognized the
issue and began working with contractors to identify the causes for the high rates of failure and
incomplete applications. KEMA indicated that one of the largest obstacles for contractors to overcome is
the market's reluctance to install a smaller, yet more efficient, AC unit. Regardless the house's actual
requirements, contractors rarely specify and install a downsized unit and may exaggerate their
calculations to result in a recommendation for the same sized replacement unit. This leads to
inefficiencies for the customer and likely incomplete rebate applications.

In response to these challenges, KEMA increased its outreach with contractors. When an incomplete
application is received, KEMA works with the contractor to gather the information required to complete
the application. A detailed review and inspection of nearly 100 percent of the applications submitted for
Quality Installation was required when die measure was first rolled out due to contractors' troubles with
the required refrigerant charge and air flow testing and rebate forms. KEMA keeps track of the
applications from each contractor and addresses consistent problems. As a contractor becomes
experienced with the measure, KEMA scales back its inspection to ten percent of applications.

With the exception of increased contractor education and outreach performed by KEMA associated with
the new Quality Installation measure, there have been no major changes to the program from the original
implementation plan. KEMA expected contractors to have some trouble initially with the Quality
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Installation requirements and anticipated that the inspection rate would be high as the measure gained
traction.

With respect to the equipment, most contractors state they do not have problems finding equipment the
meets the program's efficiency standards. It is likely that further research will be conducted on this topic
as die program approach to specifying minimum performance requirements continues to evolve.
Interestingly, however, all of the participating contractors have some 14 SEER and 16 SEER units that
don't qualify for the rebate due to the EER requirement. Contractors that sell primarily TRANE
equipment have approximately 10%-30% of their high efficiency systems that do not meet the program
requirements based on EER. The one contractor that does not sell TRANE equipment stated that 85% of
his high efficiency units are disqualified due to the EER requirement. This contractor sells American
Standard and Comfort Maker equipments.

Two contractors mentioned problems with units dry feel are the most efficient (and expensive) units
available but they don't quality for the $400 rebate due to the EER rating. These units appear to be large
(5 tons) split systems. One contractor who thought the EER requirement was a problem did not appear to
Lmderstand the EER rating. This contractor seemed to think that EER measured the efficiency of heating
systems.

The participating contractors that we spoke with seemed to indicate that they played a large role in the
rebate process for all of their customers (larger than that stated by customers). All of the participating
contractors that we spoke with stated that they provide and complete the rebate forms for their customers.
Contractors download the rebate forms from the APS website, or get them from the manufacturer (i.e.,
TRANE). None were aware of their customers having any problems with the rebate process or with
receiving the rebate, and all of the participating contractor respondents found the rebate requirements to
be clear and easy to understand.

3.2.2 Effectiveness of program educational efforts

The MER team evaluated the effectiveness of program educational efforts by interviewing participating
and nonparticipating contractors, surveying participating customers and reviewing program materials. The
program offers two types of trainings to contractors: Qualified Contractor training, and Quality
Installation training. Qualified Contractor training is offered though the Arizona Heat Pump Council.
Contractors that wish to be recommended by APS to customers must complete this training and be
committed to Me continuing education program for their service technicians. The program has been
successful in increasing the number of trained contractor companies, however many of the companies that
have installed qualified equipment have not been trained and certified as Qualified Contractors. The
Quality Installation training is offered by APS to promote improvements in proper system sizing and
installation. Contractors who wish to offer the Quality Installation service and the additional rebate to
their customers must complete both trainings.

5 American Standard equipment accounts for approximately 12 percent of all rebated units.
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Key Performance Indicators

Increase in the number of C2ualiHed Contractors working in non-metro locals

In addition to customer rebates the program also offers contractor training in order to increase the number
of contractors that are well-trained in diagnosing system performance problems and malting system
repairs and upgrades to maximize efficiency. By the end of 2007, 623 technicians representing 59 HVAC
contractors have been trained through the program, and are registered as APS Qualified Contractors. This
is an increase from the 500 technicians representing 44 HVAC contractors that were trained in 2006. (i.e
the program added 123 technicians and 15 contractors in 2007.)

Of the 59 contractors that have been trained through the program, and are registered as Qualified
Contractors, 48 had equipment rebate applications approved, while only 12 have had applications for the
Quality Installation rebate approved. The 48 Qualified Contractors that have only participated in the
equipment rebate component of the program have installed a total of 1,781 rebated units of which 1,616
were installed in the metro area and 165 were installed outside the metro area. The 12 Qualified
Contractors that have participated in the Quality Installation component of the program have performed a
total of 75 quality installations for which they have received a program rebate.. All of the approved
Quality Installation rebates were submitted by contractors in the metro area. Twelve other contractors
submitted applications for the Quality Installation rebate that were not approved, including nine
contractors in the metro area and two serving customers outside of the metro area. These applications are
either pending review by KEMA or have been disqualified

By die end of 2007, 11 of the 59 trained contractors are located and serve customers residing outside the
Phoenix metro area. Eight of these eleven contractors installed 165 high efficiency units rebated through
the program while only two of these ll contractors submitted Quality Installation rebate applications
However, neither of these contractors has had their applications approved and paid. One contractor has
submitted three applications, one was disqualified and two are pending review. The other contractor
submitted one application and it is pending review. In 2006, none of the trained contractors were from
outside the Phoenix metro area. Increasing the number of Qualified Contractors located outside of the
metro area was a major objective for the 2007 program. While the program appears to be successful in
recruiting more contractors from outside the metro area however, program participation among these
contractors remains low. APS may wish to conduct additional outreach and/or with these contractors to
determine if they require additional support or training to increase their promotion and installation of
program compliant equipment. Further, in conjunction with outreach to contractors, the program may
wish to explore if additional promotion of the program outside of the metro area to increase customer
awareness may be warranted

Notably, the number of participating contractors (that is, contractors that installed participating units
through the rebate program) is much higher than the number of Qualified Contractors. In all, 508 HVAC
contractor companies were used to install participating units (50 Qualified Contractors and 458
contractors that are not certified as APS Qualified Contractors). Most participating contractors, therefore
have not been trained through the program

Change in contractor awareness and experience with high efficiency HVAC equipment

All of the contractors (participating and non-participating) we spoke with are aware of high efficiency
HVAC equipment and the associated benefits and have installed this type of equipment. Contractors
report no problems finding the EER rating and ARI number to include on the rebate application as the
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manufacturers provide this information. Three of the contractors specifically mentioned that TRANE
provided them with a list of the equipment that qualities for the APS rebate with the EER rating and ARI
number. One contactor stated, "If I had to use that CEE] .org website, I would have been pulling my hair
out, but TRANE gave us this list and made it very easy." The contractors also provide condenser and coil
model numbers on ad rebate forms. They always complete the rebate application but the customer is
responsible for mailing it to APS. The rebate check always goes directly to the customer.

Non-participating contractors stated that they don't usually need the EER and the ARI number but if they
did they would look to the manufacturer to get it. Both of the non-participating contractors we
interviewed sell TRANE equipment.

Change in customer awareness and experience with high efficiency HVAC equipment

Customers are particularly aware of the benefits of high efficiency AC equipment (See Exhibit 3-2) as
evidenced by the reasons program participants provide for purchasing high efficiency equipment. Almost
three-quarters (72%) of the 2007 participants stated that they decided to purchase a high efficiency unit
instead of a standard efficiency unit to save energy and/or money on their electric bill, the principal
benefit of high efficiency equipment. These results are consistent with the results of the 2006 survey of
participating customers. Notably, only 16% stated (unprompted) that they purchased the high
efficiency unit because of the rebate (See Exhibit 3-2).

Exhibit 3-2. Reasons for purchasing high efficiency instead of a standard efficiency
Ac or Heat Pump (multiple response, unprompted)

'lam P r\=3*'él ti
W m 7 3

vlgsu¢\* we vs v. mar
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Q 4"*'§
zoos Parlgibipatisi
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Save money on electricbill
Save energy
Rebate, save money on initial cost
Higher qualityproduct
Environmentalreasons
Contractor suggested it**
Improvecomfort of home
Other
* significantly higher than 2007 at the 90% level
"Contractors promote the products by saying "Save Energy Save Money". This is shown in the top two items in
this table. The fact that people ore not actively indicating that the contractor suggested the high Wiciency unit
could be due to this.

51%
39%
16%
10%
4%
1°/o
3%
4°/o

53%
33°/o
16%
16%
11°/o
10%*
7%
6%

When directly asked about the rebate, most program participants (73%) stated that they would have
purchased the same high efficiency unit they purchased through the program even if there were no rebate
offered by APS (See Exhibit 3-3), suggesting that a strong understanding of the energy saving benefits of
program equipment is a key driver in the purchase decision. Further, roughly one-quarter of those who
stated that they would have purchased the same unit in the absence of the program would have paid 10%
more than the price they paid and another 15% would have paid between 10% and 25% more than they
did in the absence of the program rebate.
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Exhibit 3-3. What would have been purchased if program had not existed.
Willingness to pay for high efficiency unit.
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73%
5%

79%
7%

74%
11%

84%
3%

24% 29% 14%

16% 17% 14%

7% 6% 9%
Not asked in 2006

1% 2%

A standard
efEdeno/ AC or
heat pump
An AC or heat
pump of the same
effldency as one
that was installed
Don't know
Would have paid
only 10% more
Between 10% and
25% more
Between 25% and
50% more
Greater than 50%
more
(would not have
paidmore)
Ot:her
Don't know

1%
4%
19%

4%
15%

5%
5%
27%

Customers were asked to rate their agreement with the statement "I would have bought a cooling system
that has the same high efficiency system if the rebate was 50% less than it actually was" on a 10-point
scale where one means strongly disagree and ten means strongly agree. While more customers agree than
disagree (44%, rating an 8, 9 or 10 compared to 18% rating a l, 2 or 3) the proportion of customers that
agree with the statement has decreased significantly from 2006 (63% in 2006 compared to 44% in 2007)
(See Exhibit 3-4).

Note that these results appear to contradict the finding, outlined above, that roughly one-quaner of
program participants would be willing to pay at least 10 percent more than the fill price of a high
efficiency unit in the absence of the program suggesting that respondent measurement error may have
influenced the results. In other words, the specific wording of the question, the sequence of the questions,
or the placement of the question in the survey may have influenced participants' response to either
question leading to the contradictory finding. The MER team recommends additional research on this
issue in 2008, including more specific examination of the influence of first cost versus other factors in the
purchase decision.
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Exhibit 3-4. Willingness to purchase the same high efficiency cooling system if tlle
rebate was 50% less than it actually was.
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Since the program began, participating contractors have noticed a slight increase in sales of higher
efficiency units but were not sure if it was due to the program or higher energy costs. Most say there were
multiple factors driving the increase in demand for high efficiency units. These included people being
more aware of their energy usage, a really hot summer, TRANE rebates and APS's rate increase. Most
contractors do not feel that the rebate drives people to purchase a high efficiency unit instead of a
standard unit. Although it may be used to persuade a few customers to purchase the higher efficiency unit
most customers see it as a bonus. One contactor said, "It was an added benefit for the people that kind of
sealed the deal, it helped, but it wasn't a driver."6

The contractor representatives indicated that many customers come to contractors requesting high
efficiency equipment. Non-participating contractors also said that many of their customers come to them
requesting high efficiency equipment and inquiring about the APS program. Overall, 43% of all
participating customers in 2006 and 24% of all participants in 2007 stated that they first learned about
high efficiency equipment from their contractor (See Exhibit 3-5) although 77% reported that they were
already aware of the benefits (See Exhibit 3-6). These findings indicate that contractors clearly play an
important role in increasing customer awareness of energy efficient equipment, although that role seems
to be diminishing with time as customers have begun to consult a range of other resources such as the
internet, APS and newspapers and magazines.

6 All contractors were somewhat aware of the $300 federal income tax rebate. Many contractors don't have much detail on this or

feel that the units they install do not qualify for that. Some do tell their customers to contact their tax professional.
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Exhibit 3-5. How customers first learn about High Efficiency Air Conditioners or Heat
Pumps
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knowledge research
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Other
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11 %
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5°/o
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10%
6%
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17%
3%

Don't know
'signgfieanlly higher than 2007 at the 90% level

4%
3°/o
3%
3%

6%

Exhibit 3-6. Awareness of the benefits of installing high efficiency AC units or heat
pumps prior to participating in the program
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In an effort to further examine potential market effects with respect to customer interest in program
compliant HVAC equipment, the MER team spoke with contractors in the Tucson area as well as HVAC
distributors in the Phoenix and Tucson areas. The intent was to compare contractor and customer demand
for high efficiency equipment between the Phoenix area, where the APS program exists, and the Tucson
area, where no program exists.

The MER team spoke with five contractors in the Phoenix area and five contractors in the Tucson area.
Our research revealed that more customers appear to have a greater awareness of and interest in high
efficiency units in the Phoenix area but that the market share of high efficiency equipment is similar in
both cities. This indicates that the APS program is having an effect on customer awareness of high
efficiency HVAC equipment, but that the effect on market demand as measured by installations is not
evident.

The MER team also interviewed three HVAC equipment distributors from each market. Again, our
research identified no measurable differences in the proportion of high efficiency equipment distributed to
contractors in the Phoenix area and Tucson area. It is important to note, however, that distributors in both
cities have noticed an increase in demand for high efficiency equipment since 2006.
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The number timing, impressions, cost and placement of promotional events

The Residential HVAC program is primarily promoted on the APS website, through bill inserts and
television commercials in the Phoenix area. The website and bill inserts describe the requirements to
receive the equipment rebate and the Quality Installation rebate. It also provides customers with referral
contact information for APS Qualified Contractors in their area. Few participants (6%) report learning
about high efficiency air conditioning units from TV while about 25% report learning about them from
APS or the Internet.

Other Performance Indicators

Awareness of Program Training Efforts

Although a significant number of contractor companies are installing "program compliant units" through
the program (508 companies), very few contractor companies (59) have received training through the
APS program. All of the participating HVAC contractors interviewed in 2007 stated that, in addition to
the Quality Contractor training provided by APS, they regularly attend professional training sessions
related to air conditioning equipment and heat pumps. Usually, most of the field staff attends these
sessions on a rotating basis. For larger firms, a supervisor may attend the training and later conduct a
similar session with the other staff to reduce downtime. Most of these contractors cited training sessions
sponsored by APS and the Arizona Heat Pump Council. Additionally, many contractors attend training
sessions conducted by manufacturers such as Carrier.

Nearly all contractors interviewed in 2007 claimed to be familiar with the Quality Installation measure
and most specifically referenced the training provided by APS. However, the descriptions of typical
installation practices provided by contractors indicate some confusion regarding the specific steps
required to receive a rebate through the program or difficulty implementing the requirements in the field.
Speciticadly, while most contractors indicated that they participated in the training, a large majority of
interviewed contractors reported installation practices that fell short of the Quality Installation
requirements. Whether this is a result of inadequate training, poor retention and execution, or other
market factors affecting the demand for or promotion of the Quality Installation measure warrants further
investigation. Notably, all of the contractors that indicated they participated in the Quality Installation
training stated that they found the training to be valuable and informative.

Sources from which participants/contractors Hrst learned about the program

All of the contractors interviewed in 2006 (participating and non-participating) were informed about the
program. While these seven contractors are not representative of the entire population of contractors, one
of the non-participating contractors felt that it is common knowledge among HVAC contactors that APS
is offering rebates for high efficiency equipment.

Contractors indicate that they found out about the program from a few different sources. Two of the
contractors found out about die APS AC rebate program from APS, two found out though TRANE,
another one mentioned hearing about it at 'the supply houses,' and one heard about the program through
the 'grapevines This contactor was upset because APS did not notify them of the program when it started

1 This was a non-participating contractor. The other non-participating contractor was unsure of how he learned about the
program.
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and they felt obligated to contact their customers that had purchased qualifying units and provided them
with the rebate forms and information.

More than one third (37%) of the 2007 participants in the program stated that they first learned about the
APS rebate from their contractor. Others first learned of the program through bill inserts (20%) or
a newspaper ad (13%) (See Exhibit 3-7).

Exhibit 3-7. How customers first learn about the APS High Efficiency AC Rebate
Program

4

41%
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23%

11%

3%

Contractor

Utility bill insert

Newspaper Ad

Friend/neighbor/relative

Called APS referral line

Radio ad

Other
Don't know

37%
20%

16%

7%

1%

1%

16%

I %

6%

4%

3.2.3 Effectiveness of the program marketing and recruiting efforts

The MER team evaluated the effectiveness of the program marketing and recruiting efforts by conducting
interviews with participating and non-participating contractors and conducting a survey with participating
customers. The MER team found that all of the participating contractors actively promote the program
and the incentive to their customers. The customer survey results agree with this conclusion, as customers
stated that the contractors are informing them of the program and explaining the benefits of installing high
efficiency equipment.

Contractors and customers agree that the rebates are not the main driver to getting the current participants
to purchase high efficiency equipment-the energy savings is a much bigger driver. Our research
indicates that while the current rebate levels are enough to help draw attention to this equipment, it may
not be enough to help those who would not purchase anyway. As such, APS may need to re-examine the
overall incentive structure and place greater emphasis on the QI and DT&R measures to reduce the
percentage of free riders.

Key Performance Indicators

The freauencv with which contractors promote the program to customers

Participating contractors are actively promoting the program. All of the participating contractors
interviewed in 2006 said that they promote the program. One non-participating contractor also said that he
promotes the program, however, he appears to be unable to convince his customers to look past the higher
initial cost and focus on lower lifetime cost (and noted that the rebate does not cover the incremental cost
of purchasing the higher efficiency unit). The other non-participating contractor said that he does not
mention it because he doesn't have enough information on the program requirements.
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The results of the survey of participating customers support the notion that contractors play an important
role in promoting the program. In 2006 more than two-thirds of participating customers indicated that
their contractor informed them about the program while nearly 80% of customers participating in the
program in 2007 indicate that their contractor provided information regarding the rebates available

through APS (See Exhibit  3-8).

Exhibit 3-8. Customer reporting of contractor telling them about the APS High
Efficiency Rebate Program

Idnatins
n (N=70)

79% 68%
Yes, contractor
informed customer
No, contractor didn't
inform customer

Don't know

20%

1%

32%

Contractors appear to be promoting energy efficient equipment more often. Four out of five (80%)
participants in 2007 stated that their contractor talked about the benefits of installing energy efficient
equipment compared to 67% of participants who stated their contractors talked to them about the benefits
in 2006. In terms of promoting the program, while 80% of participants in the program said that their
contractor informed them of the benefits of installing energy efficient equipment, only about one-third
(36%) of program participants recalled receiving the APS Consumer Guide to Energy Efficient Air
Conditioning System brochure from their contractor (See Exhibit 3-9). Among those that did receive the
brochure, 60% found it to be useful in helping to identify ways of saving money on their energy bills,
rating the usefulness an 8, 9, or a 10 on a scale from l to 10 where one means not at all useful and 10
means extremely useful.

Exhibit 3-9. Interactions with Contractors
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Did your contractor talk to you about the benef'lts of installing energy efficient AC or heat pump
equipment?
Yes
No
Don't know
Did your contractor provide you with a brochure titled, "APS Consumer Guide to Energy Efficient Air
Conditioning System"

79°/o*
20°/o
1%

67°/o
33%*

Yes 36%
No 38%
Don't know 26%
*significantly higher than the comparison group at the 90% level

34%
47%
19%

Most (four of five) participating contractors indicated that they use this brochure, and while none of the
contractors had suggestions for additional materials, two contractors mentioned that the existing brochure
has outdated information and needs to be updated. Another contractor mentioned that they have had
problems getting multiple copies so they are unable to leave them with the customer. Contractors also use
information lion the manufacturers to promote high efficiency equipment. Non-participating contractors
have not used the APS Consumer Guide to Energy Efficient Air Conditioning System brochure. They
tend to rely on information from the manufacturer or their own experiences.
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Friend/Relative/neighbbr

Given the importance of contractors in promoting the program it is important to understand customer
interactions with their contractors. About one-third used a contractor that they had prior experience with,
while another 27% relied on a recommendation from a Hiend or family member. Only a few customers

APS Energy Answer Line

found their contractor by calling the APS Energy Answer Line.

Magazine/newspaper/perwdical

Other

The majority of customers (83%) were satisf ied with the contractor they used to instal l  their new air

condi t ioner.
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Q.

Few customers (3%) reported that their contractors had difficulty in obtaining the high efficiency
equipment. There was no difference in this based on the type of unit being purchased.

Exhibit 3-10. Customers reporting of contractor having problems getting the high
efficiency equipment that was installed in your home
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Motivations and barriers to becoming a Qualified Contractor

To become a Qualified Contractor, technicians from the contracting company must attend APS
certification training. The MER team was unable to gather direct feedback on the required training from a
technician that had participated in the training to determine if the requirement is a barrier to becoming an
APS Qualified Contractor as our interviews were conducted with sales associates, not installers. However,
a few contractors were hesitant about programs that required additional training for their installers
because the installers are very busy. One contractor was also concerned about having to go to additional
training on topics where the installers have already taken training courses and expressed concern about
the ability of APS instructors.

KEMA believes that the APS referral is the primary driver for firms' participation in the quality
contractor program. Some contractors, however, look to utilize the referrals without complete
participation in the program and dissuade their customers from a Quality Installation. KEMA and APS
should record individual contractors' level of participation and use the referral system as an incentive to
utilize the Qualified Contractor training.

Motivations and barriers to customer participation

Cont rac tors  and cus tomers  agree that  t he rebates  are not  t he main dr iver  to  get t ing the current  par t i c ipants
t o  pu rc has e  h i gh  e f f i c i enc y  equ i pm ent - t he  energy  s av i ngs  i s  a  m uc h  b i gger  d r i v e r .  Con t rac t o rs  f ee l  t he
main  reas ons  c us tomers  reques t  h igh e f f i c ienc y  equ ipment  i s  t o  s av e money  on t he i r  e lec t r i c  b i l l .  Other
reas ons  i nc lude t he  l onger  war rant y  t ha t  i s  o f f e red wi t h  t he  h igh e f f i c i enc y /more ex pens iv e  un i t s  and
inc reas ed c omfor t .

Par t i c ipants  ind icated t hat  t hey  purchased a new un i t  out  o f  need.  A lmos t  t hree f our ths  o f  cus tomers
(70% ) purc has e t he i r  c oo l i ng s y s tem bec aus e t he i r  c ur rent  s y s tem i s  brok en (34% ) or  was  not  c oo l i ng

p ro p e r l y / t h e y  wa n t e d  m o re  c o m f o r t  t h a n  t h e  o l d  s y s t e m  p ro v i d e d  ( 3 6 % )  (S e e  E x h i b i t  3 -1 1 ) .  T h i s
f i nd ing agrees  wi t h  t he  f ac t  t ha t  77%  o f  par t i c i pan t s  s t a t ed  t ha t  t hey  wou ld  hav e purc has ed t he i r  HV A C
equ ipment  a t  t he  s ame t ime i f  t he  reba t e  were  no t  o f f e red  (S ee  E x h ib i t  3 -12) .
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Exhibit 3-11. Reasons for purchasing new cooling system
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Lower utility costs remain the primary benefit of purchasing a high efficiency air conditioner or heat
pump. However, significantly fewer customers referenced lower energy consumption or environmental
reasons for purchasing a high efficiency unit. This may be an indication that operating cost has become
more important as rates have increased (See Exhibit 3-13). Note that there is a significant increase in the
percentage of customers that report operational benefits are a primary benefit of purchasing ahigh
efficiency unit.
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Exhibit 3-13. Primary benefits of purchasing a high efficiency AC or Heat Pump
(multiple response)
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* significantly higher than 2007 at the 90% level

While customers that can afford to install the high efficiency units tend to do so because of the energy
savings, contractors state that the rebate does not cover the incremental cost of the high efficiency
equipment and that for ma.ny customers, cost is the biggest barrier. Some contractors had ahard t ime
estimating how much of the incremental cost of going from a standard unit to a high efficiency unit is
covered by the rebate. However, those that seemed to know estimated 30%. Both non-participant
contractors stated that the incentive levels do not cover the incremental cost which they estimated to be
$1,000 per additional SEER level.

While most contactors do not feel that inventory levels of condensers and matched coils during the height
of AC season interfere with sales, a few stated that the lack of packaged equipment available did interfere
with sales. One contactor mentioned that the lack of packaged roof top units in different sizes was a
barrier to getting more of his customers to install high efficiency units. Other contractors mentioned size
as a barrier. One said that, "This high etiiciency stuff is bigger and sometimes does not fit in the attic; it
doesn't tit in garages. The backyards might be too small to have space open enough for the condensers to
breathe."

3.2.4 Participant experience and satisfaction with the program

The MER team evaluated the participant experience and satisfaction with the program conducting a
survey with program participants and conducting mystery caller interviews to the APS information line.
Our research found that customers are satisfied with the program and that they find the rebate process
clear and easy. Our mystery caller effort indicated that the APS Energy Answer line was quick to answer
the phone and provided useful information. This was seen as well by customers who have used the
Energy Answer line indicating satisfaction with the APS representatives ability to answer their questions.

Customer satisfaction with the program, including ease of participating in the program
and perceptions of the incentive levels provided by the program

The majority of customers are satisfied with the program overall (87% rated it an 8, 9 or 10, where 10 is
very satisfied) (See Exhibit 3-14). Suggestions for improving the program included increasing the
rebate, explaining the different rebate levelsbetter, mailing rebate checks quicker and simplifying the
rebate form.
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In general, customers indicate that the rebate process is clear and easy, Thirty-seven percent of
participants stated that they completed the entire rebate application form themselves while 50% stated that
the contactor completed part of it and they completed the other part (See Exhibit 3-15). Almost all of the
participants (81%) stated that they found the application easy to complete (See Exhibit 3-16). Most (68%)
were also satisfied with the amount of time that it took to receive the rebate (See Exhibit 3-17); others felt

Exhibit 3-14. Satisfaction with the AC Rebate Program overall

the amount of time it took was longer than what they expected.
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Exhibit 3-16. Satisfaction with the ease of completing the application form

from APS
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Exhibit 3-17. Satisfaction with the amount of time it took to receive your rebate
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Most participants (70%) are also satisfied with the amount of the rebate they received (See Exhibit 3-20).
However, the number of customers that would have likely purchased the same unit if the rebate were 50%
less significantly decreased from 62% in 2006 to 44% in 2007 and, 73% stated they wouldhave
purchased a unit of the same efficiency if the program had not offered a rebate.
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Exhibit 3-18. Satisfaction with the amount of the rebate
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The effectiveness of recommendations and information provided to customers via the
Enerqy Answer line

The MER team called the Energy Answer line three times between November 2006 and January 2007 to
inquire about getting a rebate and some contractor referrals. In all cases, the phone was answered quicldy.
During these calls the APS representative generally explained the rebate and in two of the calls the
representative explained that SEER and EER were energy efficiency ratings and the contractor would
know what units meet those requirements. Notably, in one case they did not mention the higher level
rebate. The representatives also mentioned that the unit must be installed by a licensed contractor by a
certain date, and directed us to the website for the rebate form.

After the MER team asked for contractors, the APS representatives generally provide the name of three
Qualified Contractors in a fictitious customer's area. In two cases however, one call from Casa Grande
and in the email about Prescott, it appears that there are not any Qualified Contractors in the customers'
area, but APS provided information upon which the customer could act. (The MER team sent an email
asking for contractors in the Prescott area and received a response via email in less than 24 hours stating
that there were no APS Qualified Contractors in the area but they were aware of two local contractors
(TDK Comfort Systems and Kinsley's Refrigeration). Phone numbers for these contractors were
provided.

The Energy Answer line does not appear to be collecting customer information since they did not ask for
a phone number or last name. It would be helpful for evaluation purposes if this information was
collected. It could be used to survey customers who call the Energy Answer line to see if they participated
in the program and their satisfaction with the information provided.

Overall, 46% of program participants were aware of the Energy Answer line and 21% called die help line.
Only four participants were provided contractor referrals from the APS representative that answered the
answer line. Three of these participants used the contractor that they were referred to (See Exhibit 3-19).
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Exhibit 3-19. Awareness of APS information or help line

2.97
Pa Engl
Customers

(n=7il)

was
Muticipating
Customers

(n='70)
Yes. I was aware of the number
Yes, I did call
No, I did not call
Don't know
No, 1 was unaware of the number

46%
21%
21%
3°/o

540/J

44%
21%
17%
6%

56%

Customers that are aware of the Energy Answer line mentioned that they became aware of it through the
APS website (31%), their APS bill (22%), their contractor (9%), and by calling APS (9%)- of the 15
participants that called, 14 were satisfied with the APS representatives' ability to answer their questions,
rating their satisfaction an 8, 9 or 10 on a 10 point scale where l is not at all satisfied and 10 is very
satisfied.

Almost all participants (97%) also reported taking some additional energy efficiency actions because of
their participation in die APS Rebate Program. The number of participants that reported purchasing CFLs
due to their participation in the HVAC program significantly increased from 50% in 2006 to 70% in
2007. More Man half (59%) stated that they use fans more often while 51% tum lights off more often (See
Exhibit 3-20).

Exhibit 3-20. Energy efficiency action taken because of the APS Air Conditioner
Rebate Program

Energy Efficiency Action
Turned off lights more?

roar
Parlidpating

Customers
(n=70)

2006
Participating
Customers

{n=78)

Yes 51% 44%

Used fans more?
Yes 59% 47°/0
Lowered the heating temperature more often?
Yes 37% 57°/o*
Raised A/C temperature more often/use AC less often?
Yes 470/0 46°/o
Installed insulation, new Windows or weather stripping?
Yes 29°/o 31%

Had the heating or AC tuned up?
Yes 29% 26%

Bought high-efficiency compact fluorescent light bulbs or fixtures?
Yes 70% 50%

Bought a major appliance that was high-efficiency
39%

Some change (Took at least one action due to program)
97%
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Notably, about half of the participants (49%) also noticed a change in their electric bill (See Exhibit
3-2l); and more than half (57%) have a more favorable opinion of APS since pMcipating in the program
(See Exhibit 3-22).

Exhibit  3-21. Not iced change in e lect r ic  bi l l  s ince instal l ing heat  pump or  AC unit

Exhibit  3 -22.  Opinion of  APS since par l ic lpat ing in  program

Less favorable about APS

No dinference Abo gas/6

55%
4 %

49%

11°/b
40%

3%

Don't know 1°/o
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ConcLusions AND RECOMMENDATIONS

The sections of the report above, present the key findings of the evaluation. A brief summary of
conclusions and recommendations is provided below.

4.1 Impact Evaluation Conclusions and Recommendations

The MER Team makes the following conclusions based on the results of die impact and cost-
effectiveness analysis.

• As of December 31, 2007, the program on the whole has shown a benefit/cost ratio of less than
one. This is largely a function of three effects: l) the cost of program start-up and consequent
higher program administration costs as a function of total cost than planned, 2) higher than
expected customer incremental costs for high-efficiency equipment, and, 3) lower than expected
savings for high-efficiency equipment. Also, as of the end of 2007 the QI measure had received
little participation and the DT&R measure none. Both of these measures are highly cost effective
and increased participation would improve the overall cost effectiveness of the program.
Nonetheless, the evaluation indicates that rebates for high-efficiency equipment as a stand alone
measure do not appear to be cost effective. This is due to the facts that relatively high minimum
federal efficiency standard leads to a smaller energy and demand savings margin, incremental
costs for high efficiency equipment remain high, and very high efficiency equipment (17 SEER
and above) do not have proportionately high demand savings relative to energy savings.

In order to examine the cost-effectiveness of alterative program configurations and participation
levels, the project team examined several different scenarios. Of these, the most promising is a
program configuration Mat bundles incentives for high-efficiency equipment with the Quality
Installation process and continued emphasis on Duct Test & Repair services. As noted above,
Quality Installation and Duct Test & Repair services are highly cost effective with great market
potential. With this in mind, the MER team recommends the following actions for improving the
program:

o

o

Re-design the program to bundle incentives for high-efficiency equipment with Quality
Installation services and place continued emphasis on incentives for Duct Test & Repair
services. For new unit installations in this configuration it would be necessary to both
complete the Quality Installation process and install a high-efficiency unit in order to
receive an incentive. The Duct Test & Repair measure would continue to offer the same
services it does under the current program design.

Limit the program to Qualified Contractors who are trained on Quality Installation
services. This would have the benefit of achieving the highest level of savings at each
customer site, and would likely have the effect of raising the performance bar for the
HVAC contractor community in general in the valley.

o Continue to conduct additional metering studies and analysis to confirm residential
HVAC systems performance and energy use. Energy use studies will be iixrther used to
calibrate analytic models to assure greater accuracy and predictability. Given the lower
than expected savings and relatively poor TRC values for the current program design, this
is important additional research in confirming the savings values.

4
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Process Evaluation Conclusions and Recommendations

Key recommendations based on the process evaluation findings are summarized below

It is recommended that efforts continue to be made to ensure that the program database includes
full information on condenser model numbers, ARI numbers, home size, type and age, and
contractor name. Efforts should continue to ensure that manufacturer company names are entered
consistently

Training appears to be particularly valuable because contractors play an important role in
promoting energy efficiency to APS customers, and those who are informed seem to be able to
sell energy efficient equipment. Actively promoting ongoing training to contractors and actively
promoting Qualified Contractors is recommended to ensure that the benefits of the Quality
Installation and Duct Test & Repair measures are realized

Additional research is needed to better understand how to optimize rebate levels for this type of
program in order to encourage customers and contractors to adopt the quality installation and
perfonnance improvement practices that the program is trying to promote. This is particularly
true if the program design is going to move in the direction of greater promotion of QI and DT&R
and bundling QI and high-efficiency equipment incentives. We also recommend additional
research with customers immediately after installation (or at the time of installation) to explore
free ridership issues more extensively

Our research indicates that while the current rebate levels are enough to help draw attention to
this equipment, it may not be enough to help those who would not purchase anyway. As such
APS may need to re-examine the overall incentive structure and plan a greater emphasis on QI
and DT&R measures

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 70
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EXECUTIVE SUMMARY

This report presents results from the evaluation of the Solutions for Business program to
determine the performance of the program and the overall savings that resulted from Me measures
installed. The evaluation consisted of both a process and an impact evaluation. The process
evaluation provides feedback on a wide range of topics and program activities, such as data base
management and timely payment of incentives, with the ultimate goal of identifying opportunities
to improve the function of program processes. The impact evaluation is primarily a quantitative
assessment designed to evaluate the demand and energy impacts of the program. The APS
Solutions for Business programs provide prescriptive incentives to owners and operators of non-
residential facilities for energy-efficiency improvements in lighting, HVAC, motors, and
refrigeration measures. The primary markets covered by the program are large and small
businesses and schools, including both existing buildings and new construction.

To support both the process and the impact evaluation, qualitative research included review of
program materials, interviews with program administrators and implementation staff, interviews
with APS Technical Account Representatives, and case studies. Quantitative research included a
survey of 64 customers who have participated in the Solutions for Business program and a survey
of 140 customers who have not participated (70 large customers and 70 small customers).

E. 1 Impact Analysis

The Impact Analysis examined the Implementation Contractor's or KEMA's program tracking
database to calculate gross reported energy and demand savings. Based on an engineering review
and field data measurements, the Measurement, Evaluation and Research (MER) evaluation
produced the verified gross energy and demand savings shown in Exhibits E-1 and E~2.

The MER impact evaluation found that program reported savings are very close to MER verified
gross savings, with a total gross annual energy realization rate of 97% and a gross coincident
demand realization rate of 82%. Most of the adjustments to gross savings were driven by using
data at a slightly higher level of resolution, which included breaking measures out into more sub-
categories by size and efficiency. T As such, the adjustments are more a reflection of using a
more detailed calculation with more data than a reflection of problems in program
implementation, data recording, or calculations using the measurement analysis spreadsheet
(MAS) approach.

Note that the Schools results shown below in Exhibits E-I and E-2 group all installations in
schools, regardless of the program or funding source that results after the customer hits the
Schools program cap, which is the lessor of$25,000 per school district or $15 per student.
Therefore, schools installations are not included in the other sectors in Exhibits E-I and E-2.

E

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 1



SChOOlS

?TcitEil.

Source; Summit Blue analysis of KEMA database extract of./anuav'y 9, 2008,

Construction

Rois

New

Small
Business

Exhibit E-1. Verified Gross Energy Savings by Program (kph)

Exhibit E-2. Verified Demand Savings by Program (kW)
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\
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1,352 ..
294

43 365
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1,187,880,608

179,470,485

408

958

100%

106b/5

12%

11%

" 4

6 7 %

72

13°/o
1 8 %

<8

Source: Summit Blue analysis ofKEMA database extract ofJanuary 9, 2008.

values reported in the semi-annual report.
adjvestment.Note also that savings values for eachprogram (e.g., Large Existing) in Exhibit E-3
include the contribution of Schools projects which exceeded the Schools program cap and were
thus funded under each program, and that the reported savings for Schools are only for those
projects which were funded under the Schools Program and met the program funding limitations.

Exhibit E-3 presents a summary comparison of impact evaluation results. Note that the MER
Verif ied values include a l ine loss factor adjustment of 9.8% in order to be consistent with the

The numbers in the tables above do not include this

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation

m

sri

s

o

8

448

6

2



Exhibit E-3. Impact Evaluation Summary zoos - 2007

nepéried
*Results

MER verified
Results

Impact on
Reported Savings

Large Existing

Increase

Decrease

Decrease

Decrease

NA

NA

NA

Total Number of Projects

Demand Savings (K\n)(Coincident) 1

Annual Energy Savings (Kwh>1

Lifetime Energy Savings (1<wh)1

Realization Rate .- Demands

Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyl

Free-ridership

Spillover

Net to Gross Ratio

Benefit to Cost Ratio

333

8970

71,929,000

1,003,888,000

NA

NA

NA

10% -- 30%

NA

0.70 - 0.90

2.89

335

7497

69,946,000

949,873,000

84%

97°/o
95%

17%

NA

0 | 83

2.55

NA

Decrease

Small Business

Same

Decrease

Decrease

Decrease

NA

NA

NA

Total Number of Projects

Demand Savings (KW)(Coincident)'

Annual Energy Savings (Kwh)1

Lifetime Energy Savings (KWh)1

Realization Rate - Demands

Realization Rate -. Annual Energy*

Realization Rate - Lifetime Energyl

Free-ridership

Spillover

Net to Gross Ratio

Benefit to Cost Ratio

62

520

2.585.000

42,577,000

NA

NA

NA

4% - 40%

NA

0.60 - 0.96

3.08

62

460

2.193.000

36,252,000

88%

85%

85%

17%

NA

0.83

0.81

NA

Decrease

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 3



Exhibit E-3. Impact Evaluation Summary

New Construction

Decrease

Decrease

Decrease

Increase

NA

NA

NA

Total Number of Projects

Demand Savings (KW)(Coincident)1

Annual Energy Savings (Kwh)1

Lifetime Energy Savings (Kwh);

Realization Rate .- Demand*

Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyi

Free~ridership

Spillover

Net to Gross Ratio

Benefit to Cost Ratio

33

1680

16.269.000

257,424,000

NA

NA

NA

10% .-. 30%

NA

0.70 .-. 0.90

2.54

31

1390

16.172,000

260.219.0G0

83%

99°/o
101%

17%

NA

0.83

1.71

NA

Decrease

Schools

Same

Decrease

Decrease

Decrease

NA

NA

NA

Total Number of Projects

Demand Savings (KW)(Coincident)'

Annual Energy Savings (KWh)1

Lifetime Energy Savings (Kwh)1

Realization Rate - Demands

Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyl

Free-ridership

Spillover

Net to Gross Ratio

Benefit to Cost Ratio

74

590

3.710.000

63,602,000

NA

NA

NA

4% ... 10%

NA

0.90 - 0.96

1.21

74

264

3 .314.000

57,949,000

45%

89%

91%

17°/o
NA

0.83

1 . 92

NA

Increase

Total Solutions for Business

Total Number of Projects

Demand Savings (l<ln)(coincident) 1

Annual Energy Savings (Kwh)1

Lifetime Energy Savings (Kwhl*

Realization Rate .- Demands

Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyl

Benefit to Cost Ratio
Notes:
1. The reported results in this table are those presented in the semi-annual report. The reported results in the
body of the report are those that were reported in the extract from the implementation contractor database used in
the impact analysis. In addition, the values in this table include a line loss factor adjustment of 9.8%. The values
in the body of the report do not include this adjustment. Thus, there may be some discrepancies between the
reported values in this table and those in the body of the report. The realization rates reported above are based on
a comparison between the values reported in the semi annual report and the MER values.

502

11.760

94,493,000

1,367,491,000

NA

NA

NA

NA

502

9611

91,624,806

1,304,292,240

82%

97%

95%

2.14

Same

Decrease

Decrease

Decrease

NA

NA

NA

NA
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E.2 Net to Gross Analysis

The Solutions for Business participant survey included several questions designed to measure
free-ridership and spillover. Valid data from the KEMA database and the participant survey for
the purposes of calculating tree-ridership was captured from 76 customers, the majority of which
were from the Large Existing program. The numbers of completed surveys from Small Business
and Schools was too small to provide valid results for Hee-ridership at the program level. As a
result, the analysis was done at the Solutions for Business level rather than at the program level.

The free-ridership analysis looked at the results in several different ways, all of which are
presented in Exhibit E-4. The free-ridership results varied between 0% and 25%. The high
estimate (labeled the "strict" approach in the following exhibit) of 25% is based solely on
whether the participants stated that they would have installed the same level of efficiency, in the
same quantity, and at the same time in the absence of the program. In calculating the other
estimates, an additional question was asked to provide a consistency check to the responses given
on timing, quantity, and efficiency. If we allow the consistency question to over-rule the
efficiency, quantity and timing questions and use liberal assumptions for those questions the free-
ridership rate drops to zero ("Liberal" approach). We tested several scenarios by assigning
various weights and precedence to the each question. The Liberal approach uses assumptions that

are quite extreme and so does not represent the best approach. The Base Case and the
Conservative assumptions are more in keeping with standard practice and the true free-ridership
rate is best represented by one or the other of these options. We recommend using the Base Case,
which produces a free-ridership rate for the program of 17%.

Exhibit E-4. Free-ridership Rates in Sensitivity Analyses

kf  v " /'e r s-'

1 v

\

¢'
r

s
|he

,ppm 1 x

....F .

ridefshib Notes

25% 75%
'liming, quantity, and efficiency only, no
consistency adjustmentsStrict

Adjusted (Base
Case) 17% 83%

Minimum 100%

Liberal 11% 89%

Conservative 22% 78°/o

Base case with consistency adjustments

Liberal multipliers and consistency question
trumps timing, quantity and efficiency

Liberal multipliers for consistency, timing,
quantity and efficiency

Conservative multipliers for consistency,
timing, quantity and efficiency

E.3 Cost-Benefit Analysis

The benefit-cost analysis relied on the Total Resource Cost test as defined by the California
Standard Practice Manually. Across all program components, the Solutions for Business program
had a Benefit-Cost ratio of 2.1 (E>d1ibit E-5). The highest ratio was for the Large Existing
program, at 2.6 and the smallest was for the Small Business program at 0.8. The overall ratio for

| California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July
2002. Available at http://drrc.lbl.gov/pubs/CA-SPManual~7-02.pdf.
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Exhibit E-5. Benefit-cost Analysis Summary
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Program .(.in total) $ 39,169,360 $ 18,333,288 2 14

Due to the fact that all of these programs are new, start up costs tend to drag down the Benefit to
Cost Ratios. As all of these programs mature and develop higher program participation, we
anticipate higher ratios.

The low benefit-cost ratio for the small business segment indicates the difficulty of achieving
sufficient energy and demand savings relative to the costs of implementing the program under the
current program design. The revised small business program design submitted as part of the 13-
month re-filing is intended to address this issue by focusing efforts on achieving greater savings
by installing more measures at each customer's site. The revised approach also uses a direct
install approach to counteract knowledge/awareness and hassle factor barriers.

E.4 Process Analysis

The Process Evaluation examined key performance indicators associated with four primary
research objectives:

Effectiveness of Program Design and Processes
Effectiveness of Program Education Efforts
Effectiveness of the Program Marketing and Recruiting Efforts
Participant Experience and Satisfaction with the Program

Full details on the results are presented in the body of the report.

In summary, customer satisfaction is very high. Customers participating in the rebate program
were asked to rate their satisfaction with various elements of the APS program. Ratings were
given on a scale of one, meaning very dissatisfied, to ten, meaning very satisfied. Mean
satisfaction scores are summarized in Exhibit E-6 and discussed in the bullets following the
exhibit.
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Exhibit E-6. Rebate Participant Rating of Various Elements of the APS
Solutions for Business Program

mean Rating
°/o with

Rafting of
;r~1o

(f==64)

'faux
v~=~ud¢=mrs m e Emma

(l==64 (I\=4S) (n=19)
larval of SaEsfacEon (1=very dissaEstled, 10=very satisfied)

°/a with
Rating Of

94,9
(n=64-)

9.0 9.0 8.9 72% 87%

9.2

9.1

9.0

9.3

9.1

9.1

8.9

9.2

9.0

75%

73°/o
72%

96%

88°/o
84%

8.3 8.3 8.1 40°/o 65%

8.4 8.8 7.2 45°/o 75°/o

Overall Satisfaction with APS

Overall SoluUons for Business
Program

Rebate Amount

Overall Rebate Process

Program's Ability to Meet
Technical and Financial
Assistance Needs

Program's Ability to Help Control
Energy

Support Received Through APS
Program 8.7 8.9 8.2 61°/o 83%
Level of Ease/Difficulty (1=very difficult, 10=very easy)

7.8 7.9 7.5 34°/o 66%Application Process

Filling Out Incentive Worksheets
for Each Measure 7.8 7_7
Source: APS Solutions for Business Rebate Participant Survey.

7.8 33% 48°/o

Rebate program participants have a high overall satisfaction with APS and the Solutions for
Business program, providing overall mean ratings of 9.0 and 9.2, respectively, out of 10. For
both, more than half provide a 10 and more than 70% provide a 9 or 10 on a 10-point scale
Ratings are very similar for large and small customers

Rebate participants are very satisfied with the rebate amount received from APS. Nearly two
thirds rate their satisfaction as the highest value on a ten-point satisfaction rating. Results did
not vary significantly between large and small firms. In general, participants are satisfied with
the overall rebate process and provide a mean rating of 9.0, on a scale of 1 to 10. Fifty-six
percent of respondents provide the highest satisfaction score

Compared to other measures of satisfaction, rebate program participants provided slightly
lower ratings for the program's ability to meet their technical and financial assistance needs
and the program's ability to help control energy. Less than half provide a rating of 9 or 10 for
these two measures, with mean ratings of 8.3 and 8.4, respectively. Additionally, 27% of
overall participants do not know how the program meets their needs. Nearly half (48%) of
participants were very satisfied with the support received through the APS program. The
relatively low incidence of dissatisfaction suggests that APS current level of support is
meeting participants' needs

Although satisfaction is generally high, rebate participants are least satisfied with the ease of
the application process and completing incentive worksheets. Both measures receive an
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average score of 7.8, and only about one diird of participants provide a rating of 9 or 10.
Conversely, 16% percent of participants rate the application process with a score of 5 or
lower. Most of these customers noted filling out the application was time consuming,
difficult, or confusing. Notably, ratings are similar for custom and prescriptive projects.
While most participants do not find filling out the incentive worksheets to be difficult .- more
than one quarter described this task as "very easy" - some do have problems. The most
commonly cited problems involve the time spent documenting large numbers of measures
(such as lighting) and finding equipment that qualifies for the rebate. Almost one third (31%)
of participants do not know the level of difficulty in filling out the incentive worksheets. it is
likely that some firms spread this task among multiple individuals or even utilize a third

party,

In 2007, APS also offered three courses in its Technical Training Series: Lighting, Retro-
Commissioning, and Motors. In total, 106 people registered for the trainings, although attendance
was slightly higher. Registrants included representatives from municipal and state departments,
businesses and schools, as well as trade allies and KEMA and APS staff.

Attendee evaluations were available for the lighting, motors and retro-commissioning sessions.
Participants evaluated elements of both the instruction and the course. Overall, attendees were
very satisfied with the trainings and provided the lighting and retro-commissioning courses mean
ratings of 9.0 and 8.2, respectively, on a 10-point scale of one to ten, (with one meaning needs
improvement and ten meaning excellent).

E.5 Summary of Findings and Recommendations

E.5.1 Impact and Cost-Effectiveness Findings and
Recommendations

Key conclusions and recommendations based on the results of the impact and cost-effectiveness
analysis are summarized below:

MER results include adjustments to gross savings driven by using data at a slightly higher
level of resolution dlan originally used in the Market Analysis Spreadsheet (MAS) approach.
MER observations about the energy savings results across Solutions for Business include the
following:

o Custom energy savings consist mostly of lighting measures

O Lighting operating hours adjustments made for each business type affects the energy
savings results

o Programmable thermostats did not save as much energy as assumed because the actual
area sewed by each programmable thermostat was much smaller than originally
estimated.

o

O

Custom and prescriptive lighting projects made up approximately half of the energy, and
75% of demand savings realized

Motors savings reported were almost all (99%) realized from variable speed drives
(VSD) installations and made up about 20% of all energy savings.

Free-ridership is estimated to be 17%. This rate is in the range of commonly found free-
ridership results for this type of program.
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4

4

• Most of the Solutions for Business programs yielded a benefit-cost ratio greater than 1:1.

The Small Business Program is the only program that yielded a benefit-cost ratio less than
l:l, the benefit-cost ratio for the Small Business Program is 0.8:1 .

The low benefit-cost ratio for the small business product segment indicates the
difficulty of achieving sufficient energy and demand savings relative to the costs of
implementing the program under the current program design.

The revised small business program design submitted as part of the 13-month filing
was intended to address this issue by focusing efforts on achieving greater savings at
each customers site. The benefit-cost analysis substantiates the need to revise the
program to achieve greater savings at reduced costs, and the MER team thus
recommends that APS implement the program design changes specified in the 13-
month including adjusting incentive levels to reduce first cost barriers, implementing
a direct installation method to overcome customer information/knowledge deficit and
hassle-factor barriers, and stimulating program promotion through contractor
incentives and support.

As alIa of these programs mature, it is likely that the benefit/cost ratio will improve as start-up
costs are amortized over the life of the program and as program processes become more
efficient

E.5.2 Process Findings and Recommendations

Key findings and recommendations based on the process evaluation are summarized below, by
primary research objective:

Effectiveness of Program Design and Processes

Project ID numbers are assigned to pre-applications as they are received and project funds are
reserved. However, pre-application numbers are not always reconciled with the final project
IDs under which the measures are installed. We suggest that this process occur as part of
regular database maintenance and that reconciliation of all legacy project numbers occur as a
matter of standard practice when projects a;re completed and incentives paid.

Some key evaluation data fields, e.g., contractor name and phone number, are not populated
for all records. We recommend periodically reviewing the database to ensure that these fields
are complete and to correct database entries that repeat for various projects.

Effectiveness of Program Education Efforts

The MER team recommends that APS continue to educate customers, including non-
participants, about the training and programs available as well as other energy saving
measures could encourage them to participate in this and other APS programs.

Overall, 74% of non-participants have installed energy efficient lighting in the past two years
and 52% have installed energy efficient AC/HVAC equipment, compared to less than 30%
for all other equipment types. This suggests higher free-ridership rates for these measures and
underscores the need to promote other types of measures as the program matures.
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Small customers tend to have much lower awareness of energy efficiency programs and
measures and are far less interested in energy efficiency training. Recognizing the difficulty
of reaching smaller customers, APS has tiled for additional program elements such as direct
install to address this need. Continued marketing and education targeting these customers is
recommended.

Few Trade Allies have participated in APS training sessions. APS may wish to increase the
reach of its training offerings, particularly among Trade Allies. APS may also consider
targeting the engineering firms that attend training sessions for potential enrollment as Trade
Allies.

Effectiveness of the Program Marketing and Recruiting Efforts

Customer awareness of program -APS should stress the ease of participation and
efficiency improvements in future marketing promotions targeted toward small firms that
lack program knowledge and other non-participants.

Promotion and marketing - APS should use electronic and other media to educate and
disseminate information about energy efficiency programs to its customers. A customer email
campaign to specific target market should be used and allow the customer to opt-out and thus
avoid violating APS' anti-spam policy.

Identifying and recruiting customers - Flyers, advertisements and mailings are commonly
used to recruit customers, but contractors are also a valuable tool. APS may wish to continue
to educate contractors and other market actors about its programs through a variety of
marketing channels.

Trade Allies .- APS should add the date the trade ally joined the program as well as the
service temltory they serve and the degree to which they are active in the program. This
would improve iiiture marketing efforts.

Barriers APS should focus its marketing strategy on awareness to ensure that (1) customers
find out about the program and (2) they receive sufficient information about the program to
be able to assess their ability to participate. This effort could eliminate awareness as a barrier.

Participant Experience and Satisfaetion with the Program

On average, participants thought the application process and incentive worksheets were fairly
easy, however they scored them lower than other aspects of the program. Based on these
findings, the APS team has reviewed and made changes to the applications. Continued
monitoring of customer feedback and recommendations is recommended to ensure that the
application process remains simple and easy for participants.

Twenty-seven percent of participants report waiting more than eight weeks for their rebate
check from the time of submission of the final application. APS should investigate the
reasons for the longer processing times and address any issues.

APS should continue to develop success stories to inform nonparticipating customers of
projects undertaken and energy savings achieved by other customers.
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PROGRAM OvERviEw AND EVALUATION OBJECTIVES

1.1 Program Overview

The APS Solutions for Business programs provide prescriptive incentives to owners and
operators of non-residential facilities for energy-efficiency improvements 'm lighting, heading
ventilating air conditioning (HVAC), motors, and refrigeration measures. The primary markets
covered by the program are large and small businesses and schools, including both existing
buildings and new construction. For large businesses (>200 kW aggregated monthly billed
demand), the program also provides custom incentives for implementation of energy-efficiency
measures not covered by the prescriptive list. In addition, the Large Existing program subsidizes
the cost of retro-commissioning projects to systematically optimize the operation of existing
buildings. The Large Existing program also subsidizes Me cost of feasibility studies. The
programs provide training and technical assistance for commercial contractors and technicians,
and education opportunities for facility owners and operators. Energy Information Services (ElS)
are also offered to the Large Customers, but are not within the scope of this evaluation report.

1.2 Program Goals and Objectives

•

O

O

Listed below are the program goals and objectives as defined in the APS Demand Side
Management (DSM) portfolio plan for 2005 through 2007:

Large New Construction
o Emphasize integrated design and influence equipment/systems selection and

specification as early in the design development process as possible to improve the
energy efficiency of new non-residential construction projects and major renovations,
Provide design incentives and/or design assistance to cover the incremental resources
involved in assessing alternative design options that would improve the energy
efficiency of the project recognizing that time and budget constraints on the design
team are a major market barrier to the design and construction of high efficiency
buildings;
Offer subsidized commissioning services, defined here as a systematic process to
optimize a new building's operations and to ensure that the new building operates
and performs as intended by the designer. Commissioning will be supported with
documentation and training, and
Provide two participation paths for implementation of enhanced design features: 1)
prescriptive incentives for specific energy efficiency measures, and 2) custom
incentives based on performance and driven by energy savings for prob ects reaching
beyond the standard, prescriptive measures.

O

Large Existing

O Promote the installation of high-efficiency technologies including, but not limited to:
lighting, HVAC equipment, motors, and refrigeration systems.

O

O

Identify and pursue retrofit opportunities within this market segment.

Increase the efficiency of existing facilities through the tune-up and retro-commissioning
of large central HVAC systems, as well as other end-use measures.

o Promote integrated solutions to the extent possible.

1
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Exhibit 1-1. Key Program Energy Metrics

Small Business

o

Schools

Achieve demand and total lifetime energy savings as shown in Exhibit 1-1.

O

oh M

Promote the installation of high-efficiency lighting, packaged HVAC equipment, motors,
and refrigeration systems.

Explore and where appropriate consider emerging energy-efficiency technologies already
being utilized commercially in the marketplace.

Provide an integrated "one-stop shopping" approach to energy upgrades.

Offer Commercial Qualified Contractor training to meet APS' standards for installation
and operation of high efficiency systems (this has not been offered to date).

Increase the availability of trained and qualified contractors and service technicians who
are knowledgeable about systems performance issues, proper diagnostic, operation and
commissioning techniques, and the importance of energy and comfort conditioning
benefits of systems that are properly installed and operated.

Promote cross-training and energy-efficiency identification and referral opportunities
among HVAC and lighting contractors.

Maximize the energy savings that can be attained with available DSM funds by incepting
schools to upgrade lighting systems.

Provide financial assistance for other cost effective DSM projects.

Provide design assistance to aid schools in identifying energy savings opportunities.

Provide educational and training materials to aid schools in other energy conservation
projects.
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1.3 MER Evaluation Objectives

The purpose of the evaluation is to determine the performance of the program and the overall
savings that resulted from the measures installed. Although the savings are the objective
measurement of the program success, the process used to achieve the savings needs to be
evaluated also. The followingPrimarv Research Objectives(PRO) have been selected in order to
assess the program .

Q

•

Effectiveness of program design and processes

Effectiveness of program education efforts

Effectiveness of the program marketing efforts

Summit Blue Consulting, LLC and Opinion Dynamics Corporation
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4.

5.

a. Product

b. Price

c. Promotion

d. Placement

Participant experience and satisfaction with the program

Energy and demand impacts and cost effectiveness of the program

Accordingly, the following Kev Performance Indicators (KPI) are the way by which program
progress is measured and progress towards achieving the primary research objectives is
evaluated:

O Assessment of program databases and the degree to which they support effective program
implementation, evaluation, and documentation

o

O

O

O

o

O

O

O

O

O

O

O

Customer satisfaction with the program, including ease of participating in the program
and perceptions of the incentive levels provided by the program

Awareness of program training efforts

Customer satisfaction of the training program including a rating of the instructors,
materials, and training facilities

Increase in customer awareness of energy efficiency measures

Number of trade allies participating in program training

Percentage of participating trade allies who can convey an understanding of energy
efficiency topics

Number of trade allies that report working with APS customers to participate in the
program

Definition of potential barriers to participation and effectiveness at addressing barriers

The type, quantity, and operating parameters of the energy efficiency measures installed
through the program

The coincident and non-coincident demand and energy savings produced by the program

The net-to-gross adjustment factors

The program and measure level total resource cost (TRC)

The MER evaluation includes two key components, a process evaluation and an impact
evaluation. The primary objectives of each of these components are discussed below.

Process Evaluation

The process evaluation provides feedback on a wide range of topics and program activities, with
the ultimate goal of identifying opportunities to improve die function of program processes. The
function of the program and the program's influence on various market actors was assessed
through the use of both quantitative metrics and qualitative statements to measure the program
Key Performance Indicators (KPI) and secondary indicators.
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Impact Evaluation

The impact evaluation is primarily a quantitative assessment designed to evaluate the impacts of
the program, including:

o Achieving a gross and net demand and energy savings indicated in the APS portfolio plan

O Identify whether a TRC equal to or greater than one has been achieved at both the
measure and program level

o Provide engineering support to further validate energy savings and cost-benefit
assumptions

O Characterize issues that may contribute to the uncertainty of savings associated with the
program

In addition to the PRO and KPI discussed above, Table 1.2 in the research plan provides an
expanded list of topics considered for research in the process and impact evaluations.

1.4 Analysis of Program Participation

KEMA maintains a program tracking database that tracks the progress of projects from the pre-
application (if one is tiled) through to incentive payment. KEMA periodically provides extracts of
that database to the MER team. The MER team has examined the database to determine how well
it supports program implementation and evaluation. The information described below is based on
the database extract provided to the MER team on January 9, 2008.

The Solutions for Business database contains records on 805 projects representing 104 unique
customers (each customer can have more than one project) (Exhibit 1-2). Over one half (55%) of
the projects contain retrofit prescriptive measures and another 27% are custom retrofit measures.
New construction projects represent 16% and the 22 technical assistance studies represent 3% of
the records. Note: Small Business does not offer custom projects or studies, however one was
incorrectly processed and the incentive paid in 2007.

Exhibit 1-2. Projects by Type

Project I . Large
Number of Projects

School Small Total

179
148
30
8

58

1

3

Prescriptive Measures - Retrofit
Custom Measures - Retrofit
Prescriptive Measures - New Construction
Technical Assistance & Studies
Custom Measures - New Constl1JcGon
Total

1
366

5 1

1 4

4

1

4

7 4 62

288
163
37
9
5

502
Percent of Total

Prescriptive Measures - Retrofit 49% 69%
Custom Measures -- Retrofit 40% 19%
Prescriptive Measures - New Construction 8% 5%
Technical Assistance & Studies 2% 1%
Custom Measures - New Construction 0% 5%
roza/ 100% 100%
Source: So/ut/ons for Bus/hess tracking database extract Jania/y

94%

2%

5°/o
0°/o
0°/o

100%
59 2ooa

57%

32°/o
7°/o
2%

1 °/o
100%
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Note: School includes projects jimded with Large Existing, Small and New ConstructionjUnds as well as
School fUnds.The other rows exclude the school projects
Source: Solutions for Business tracking database extract January 9, 2008

Almost two thirds (62%) of the projects are categorized as Large Existing (Exhibit 1-4). Schools
make up 14% of the projects and New Construction and Small Business each making up 12%
Just under one half (47%) of the customers implemented projects in the Large Existing program
followed by Small Business at 28%

Source:

Almost two thirds of the projects in the database have been completed (Exhibit 1-3) while
relatively few have been cancelled.

ingoing

Roughly one third of the projects in the KEMA data are complete for the Large Existing, Small
and Schools programs. Not surprisingly fewer new construction projects have been completed but
there are significantly more cancelled new construction projects than for the other segments
(Exhibit 1-5)

Exhibit 1-3. Status of Projects

Exhibit 1-4. Type of Project

Exhibit 1-5. Status of Projects by Type of Customer

Solutions for Business tracking database extract January 9, 2008.

<z

H *"*4se>=§zz Zl

wm .. $.».

130

173

» »~

21%

13°/o 15% 16°/o
x.1x» x

20% 19°/o 21%

109% . 00%
Source: Solutions for Business tracking database extract January 9, 2008

The Solutions for Business database categorizes projects in seven bins

Refrigeration
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Motors
Technical Assistance or Studies

There have been only six HVAC projects. As a result, we combine them with Cooling in most
analyses.

Lighting represents the single largest measure type in all segments, varying from 63% of all
projects for Small Business to 36% for Large Easting (Exhibit l-6). Cooling projects are more

common in new construction. Refrigeration is most common in Large Existing. Small Business
projects are predominantly lighting with some cooling and little else.

Exhibit 1-6. Measure Category by Type of Customer

Cooling custom Ref rig Lighting Motors

Number of Projects

3' TA *rawr

Large

New Construction

School

Small

Total

32

24

20

18

94

148

1

18

1

168

35

1

1

1

38

125

21

35

46

227

21

5

11

0

37

8

0

1

0

g

369

52

86

66

573

Percent of Column Total

Large

New Construction

School

Small

Total

34%

26°/o
21%

19%

100%

88%

1°/o
11%

1%

100 %

92°/o
3%

3%

3%

100%

55%

9°/o
15%

20°/o
100%

57°/o 89% 64%

14% 0% 9°/o
30% 11% 15%

0% 0% 12%

100% 100% 100%

Percent of Row Total

Large 9°/o 40% 9°/o 34°/o
New Construction 46% 2% 2% 40%

School 23% 21% 1% 41%

Small 27% 2% 2% 70%

Total 15°/o 29% 7% 40%
*Note: Some projects have more than one measure so the total measures
number of projects (805).
Source: Solutions for Business tracking database extract January 9, 2008.

5°/a
10%

13%

0%

6%
will b

2°/o
0%

1 %

0°/o
2 %

e larger

100%

100%

100%

100%

100%
than the total

Almost two thirds of all projects in the database are completed, with custom, refrigeration, and
motors higher than average (Exhibit 1-7).
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Exhibit 1-7. Measure Category by Project Status

Status Cooliaig Custom Raelfrig. Lighting Motors
Number of Projects

TA

Cancelled

Completed

Ongoing

59 20 3

38

89

47
Percent of Total

Cancelled

Completed

Ongoing

22% 10%

72% 81% 550/0 71°/o
27°/o 20°/o 13°/o 22% 19%

100% 100% 100°/o 100% 100%
Note: Some projects have more than one measure so the total measures

number of projects (805)
Source: Solutions for Business tracking database extract January 9, 2008

28% 27%

41°/o
32%

100°/0
will be larger than the total

Lighting projects represent over one third of the electricity savings for all completed projects
followed by Custom at 25% and Motors at 20% (Exhibit 1-8)

Exhibit 1-8. Total Program-Reported Gross Electricity Savings by Measure
Type and Status

Cancelled Completed, Ongoing

Lighting

Custom

Motors

Cooling

Refrigeration

Total

13,049,034
8.244.236
4,420,692
2.459.927
8,137,480

36,311,369

27,577,721
23,228,726
17,837,937
8,820,256
8,216,088

85,680,728

12.503,824

7.954.567

9.173.779

7.182.287

995.363

37,809,820

53,130,579

39,427,529

31,432,407

18,462,470

17,348,931

159,801,916

Percent of Total

Lighting

Custom

Motors

33%

21%

24°/o
19°/o

36% 32% 33°/o
23% 27% 25°/o
12% 21% 20%

10% 12%

22% 10% 11%

100% 100% 100% 100%
Source: Solutions for Business tracking database extract January 9, 2008

Refrigeration
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Refrigeration
Cooling
Motors

l Custom

8 Lighting

4

*

Exhibit 1-9. Percent of Total Program-Reported Gross Electricity Savings by
Measure Type and Status

Source: Solutions for Business tracking database extract January 9,2008.

The Solutions for Business database categorizes the business type of all projects. One quarter of
the projects are in retail, followed by Offices at 18%, K-12 Schools at 13% and Restaurants at
10% (Exhibit 1-10). There were no hotel/motel projects in their New Construction or Small
Business and there were relatively more offices in the Small Business program, at 41% of the
total.
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Ten percent of the unique participants account for over half of the projects and 20% of the participants
account for 65% of the projects (Exhibit 1-11).

Exhibit 1-11. Distribution of Projects Across Participants

1 1

Note: Includes completed and ongoing projects. .
Source: Solutions for Business tracking database extract January 9, 2008.

The top 10% of the unique participants, based on the size of savings, account for 60% of the kph savings
firm all projects, and 20% of the participants account for over 80% of the savings (Exhibit 1-12). This
pattern is also seen in the sector specific graphs in Exhibit 1-12, although the Large Existing prob ects are
somewhat distributed more broadly as 20% of pa.rticipants account for 70% of total savings.

Exhibi t  1-12.  Percent  of  Savings by Percent  of  Total  Custom ers -  Al l  Custom ers

r

Source: Solutions for Business tracking database extract January 9, 2008.
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Exhibit 1-13. Percent of Savings by Percent of Total Customers - By Sector
Large Existing New Construction

Small Business School

Source: Solutions for Business tracking database extract January 9, 2008.
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Total incentives approved per month ranged between $56,000 in February 2007 and over $1 million in
December 2007 (Exhibit 1-14). Incentives approved increased significantly in November and December
of 2007.

Exhibit 1-14. Incentives Approved by Month
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Graphing the payment approval date by technology category gives an idea of the flow of projects
throughout time (Exhibit l-15). While most measure categories saw a spike in December 2007, this was
particularly strildng for Refrigeration measures, although this was driven by one customer bringing in
multiple projects at multiple sites ail at once. Custom and Lighting projects showed a more significant
growth in the last half of 2007 than other measure types.

Exhibit 1-15. Payment Approval Dates by Technology Category

Technical Assistance

Motors

Refrigeration
% 10-

l-
LL 20-

Cooling

-.-.r~T11J~3'* [t9_

Custom

"uq1

Lighting

Apr 01., 2006 | Oct 01. 2006 Of 01, 2007 |
Jul 01. 2005 Jan 01. 2007 Jul 01, 2007 Jan 01. 200B

Payment Approval Date

Note: Toshowdetail in earlier months, the Yaxis has been fixed at 30, which cuts of the top half ofthe last bar for
Custom and Lighting Projects.
Source: Solutions for Business tracking database extract January 9,2008.
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As expected, most of the projects were in the Phoenix metropolitan area with small numbers scattered
throughout the territory (Exhibit 1-16 and Exhibit l-17). Not surprisingly, projects outside the Metro area
tend to be in regions with higher densities of business establishments. This is also true for the Metro area,
but there is a bit more diversity there. Again, not surprisingly, rural areas with lower residential saturation
tend to have few participants (see Exhibit l-l8). Additional maps showing project distribution can be
found in Appendix E.

Exhibit 1-16. Completed Installations in Service Territory vs. Nonresidential
Saturation

Legend -Completed Projects

Completed Projects

Service Territories

M APS Service Tummy

1__J man-Aps TeMtory

Nurmar of Establishments per ZIP

Source: Solutions for Business tracking database exlraet January 9, 2008.
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Exhibit 1-17. Completed Installations in Metro Area vs. Nonresidential Saturation

Legend - Completed Projects

Completed Proiscts

Service Territories

Zn ANS Service Territory

Nurrbsr at Establishments per exp

Source: Solutions for Business tracking database extract January 9, 2008.
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Exhibit 1-18. Completed Installations in Service Territory vs. Residential Saturation

Legend - Completed Projects

Completed Projects

Service Terrilcries

Residential

Nurrbar of Households

Source: Solutions for Business tracking database extract January 9, 2008.
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Projects were distributed across a fairly large number of contractors (Exhibit 1-19). Spielman Energy
Solutions was associated with 7% of all projects, followed by DECA Southwest (5° 0) and InLine
Electrical Resources (5%).

Exhibit 1-19. Contractors by Project Status

Contract Business Name 444 Canaeélied Qngolng Completed
Percent of
Completed

2

4

1

0

2

7

53

36

34

11°/o

0

26

1

28

0

3

0

5

0

0

1

0

0

0

1

1

1

2

0

0

2

0

0

0

0

0

52

0

30

3

1

1

1 1

12

3

0

5

4

2

2

1

5

0

0

2

0

0

1

1

1

0

0

0

78

3 2

3 1

21

1 9

1 8

1 4

1 2

1 1

1 1

9

g

8

6

6

5

5

5

4

4

4

3

3

3

3

3

3

127 25%

Note: Only companies that represented I % or more of the total were included in the exhibit.
Source: Solutions for Business tracking database extract January 9, 2008.
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Projects were distributed across a fairly large number ofbusMesses (Exhibit 1-20). Circle K Stores, with
54 completed projects represents 7.9% of all projects, followed by the Arizona Department of
Transportation at 5.l%, Jack in the Box at 4.5%, and Dataline Resource at 4.4%. RealWinWin appeared
within the payee business name in 3% of the projects.

Exhibit 1-20. Payee by Project Status
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1.1%

1.1%

» :

Note:
Source:

Only companies that represented I % or more of the total were included in the exhibit.
Solutions for Business tracking database extract January9, 2008.
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IMPACT EVALUATION

Impact Evaluation Approach

O

o

The impact evaluation is primarily a quantitative assessment designed to evaluate the impacts of the
program, including

Achieving a gross and net demand and energy savings indicated in the APS portfolio plan

Identify whether a TRC equal to or greater than one has been achieved at both the measure and
program level

Provide engineering support to further validate energy savings and cost-benefit assumptions

Characterize issues that may contribute to the uncertainty of savings associated with the program

O

o

The major research tasks for the impact evaluation effort are stated below

Exhibit 2-1. Solutions for Business Programs Efficiency Data Collection Summary
Sample Sizes and Ti

Data (inflection and
Analysis Activities

All 3"' quarter 2006
Task 9: Comprehensive
Review of Program Databases
and Impact Algorithms

Task10: Complete a baseline
and final uncertainty analysis

Relies on input from multiple tasks Ongoing

Task 11: Complete Onsite
Installation Verify
Metering, and Monitoring

Based on original program planning assumptions, we
have targeted a sample 120 unique customers
including 220 individual measures. The final sample
will be determined based on program participation

2006/Ongoing

Relies on input from multiple tasks 4"' quarter2007
Task12: Calculate Gross and
Verified Gross Savings

Task13: Complete a Net-To
Gross Analysis, Program Net
Savings, and Benefit/Cost

Relies on input from multiple tasks am quarter 2007

2.1.1 Engineering Analysis

Data Resources

The initial step in the impact analysis was to collect and review program, participation, and project data
provided by APS and the implementation contractors. These data consisted of program tracing data and
individual project reporting documents. The project team conducted a thorough review of the data to bully
understand the data elements available and the completeness of the data, and to identify gaps or needs for
supplementary data analyses
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Data on completed projects were drawn primarily from the program tracking system database. Data on
completed projects were extracted from the tracing system data and compiled in the analytic database for
demand and energy savings calculations .

Summit Blue found the KEMA tracking database to generally be comprehensive, which enabled a more
refined estimate of energy savings. In some cases, KEMA was contacted for additional data not contained
in their tracing database. KEMA staff was responsive and delivered the requested data in a timely
manner.

For future impact analysis, tracking of the following variables in e>dsting measures would be useful:

Chiller full load kW/ton - required for detailed estimate of chiller peak demand and energy use
Rooftop AC full load energy efficiency ratio (EER) - same as above.
Programmable thermostat area served - KEMA, via the MAS, assumes one size but greater resolution
is available.
Ice maker capacity (lb/day) - same as above.

In addition, refinements to the deemed savings estimation med rods could be made to some measures to
improve the quality of the deemed estimate and improve future impact evaluation results. In general, that
means doing a deemed estimate at a slightly higher level of resolution, with measures broken out into
more sub-categories by size and efficiency. These updates may result in more variables needing to be
tracked in the implementation database. The following measures would benefit most from updates to the
deemed savings calculation:

Water-cooled chillers -. update energy and demand savings estimates to use both full load kW/ton and
IPLV. There is no consistent relationship between IPLV and peak demand or full load kW/ton and
energy, so both full load kW/ton and IPLV should be used.
Air-cooled chillers - update energy and demand savings estimates to use both full load kW/ton and
integrated part load value (IPLV). The rationale is the same as above.
Rooftop Air Conditioners - update energy and demand savings estimates to use both full load EER
and IPLV. The rationale is the same as above, but to a lesser extent.

Programmable thermostats -- update energy savings estimate to calculate savings per square foot
served. The square footage served by the programmable thermostats is highly variable. KEMA
collects square foot served data occasionally but uses an average across all projects. When this data
was available, the verified savings calculation was based on an assumption about square footage
served.
Ice makers -. update energy and demand savings estimate to use size of ice maker. Savings are a
function of ice maker size, which varies by a factor of 10. Installed ice makers were much larger than
assumed in the measure analysis sheets (MAS).
High Output T5 fixtures .- add multiple fixture sizes and multiple baseline replacements for retrofit
applications, this will effectively move many custom installations to prescriptive installations. This
was addressed in the 13 month refiling.

Development of Analytic Databases and Models

Summit Blue developed detailed analytic databases in Microsoft Excel for primary impact calculations
for each program. These databases compiled all of the necessary data from the program files, project
records, and measurement and verification (M&V) reports to compute verified demand and energy
savings and to report the verified savings. Engineering algorithms for computing impacts are built directly
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into these analytic databases. The analytic databases represent the repository for participation data by
program including:

•

•

•

•

measure counts and quantities
equipment sizes and capacities
equipment efficiencies
building types and end-uses
project status, approval and payment dates
performance factors such as coincidence factors, day-type ratios, and net-to-gross ratios

These data are compiled in the analytic databases and used to compute gross or marketing savings and net
generator savings, and to distribute the savings by participation year.

Supplemental Engineering Analysis

A detailed review of assumptions in the Measure Analysis Sheets was conducted. Updates were made to
assumptions in the following measures:

E>dt Signs - the baseline was updated. A review of the literature indicated that the average compact
fluorescent lamp (CFL) exit sign wattage was 17 W, not 26 W, as assumed in the MAS. (Source:
Compilation of data in 1994 RPI Lighting Center Report, National Lighting Product Information
Program Specifier Reports, "Exit Signs: Energy-efficient, internally illuminated exit signs and retrofit
kits", I994.)

De-lamping - updated to calculate savings on a per bulb basis.

A more detailed chiller performance algorithm was built up. After reviewing performance data for water-
cooled chillers that were installed, it became apparent that the performance characteristics of these high
performance chillers were significantly different from that assumed in earlier chiller analysis algorithms.
A part load performance model was created to estimate a part load performance curve from the standard
full load performance aha integrated part load performance. The part load performance model was
calibrated using detailed chiller performance data obtained by KEMA with chiller applications. This part
load performance was then combined with annual load shapes from hourly simulation of buildings in each
sector to create a sector-specific estimate of energy savings for each chiller.

Approach to Gross Demand and Energy Savings Analysis

The objective of this task was to compute the peak demand and annual energy savings for each program.
Once the participation data was compiled in the analytic database, the analysis of demand and energy
savings by program entailed the following steps :

Compile gross pre- and post-installation measure counts and performance variables. These data came
primarily from the program databases and project records.

Compile performance factors such as coincidence factors, load factors, operating hours, and
equivalent full load hours. In most cases, these variables were included in the program databases arid
project records and submitted to the due diligence review.

Conduct supplemental analyses as required to verify hourly impacts of energy efficiency measures,
coincidence with peak demand, interactive effects between end-uses, and confirmation of
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performance factors used in the savings analysis. The project team utilized hourly building energy
simulation models and other algorithm-based analytic tools to conduct these verification analyses.

Engineering algorithms were assembled in the analytic database and used to compute impacts from
the high resolution measure data. These savings estimates represent the best possible engineering
estimate of savings before field verification.

Compute the field demand and energy verification factor by measure type. Compare the engineering
estimate of savings with the detailed field estimate of savings for each of the field-verified measure
installations. The ratio of the verified field demand savings to the engineering estimate of demand
savings is the field demand verification factor. The ratio of the verified field energy savings to the
engineering estimate of energy savings is the field energy verification factor.

Compute savings by technology category and program. The field verification factors were applied to
the engineering estimate of savings to calculate verified savings. The measures implemented in each
program were organized into technology categories with unique variables for each category. The
analysis was completed for each program and the results compiled by technology category and
summarized by program.

2.1.2 On-site Verification

Sampling Protocols

The onsite verification component of the Solutions for Business evaluation was designed to verify the
installed measure quantities and operational and performance characteristics of the installed measures.
The first step was to customize existing data collection forms and protocols to gather the pertinent data
points for each measure type installed through Me program. The forms and protocols were informed not
only by Summit Blue's evaluation experience, but also by the uncertainty analysis completed for each
measure type. The goal was to collect data on the variables with the largest impact in the energy and
demand savings algorithms.

Next, the MER team examined data extracts from the Solutions for Business project database and
developed procedures for rank-ordering and sampling specific measures and specific customers. Projects
were aggregated by customer to calculate total savings per customer. Those customers with the largest
savings had all their projects given a rank of 1. All others were randomly assigned a rank. The MER
personnel who were conducting the onsite verifications were instructed to star with customers receiving a
rank of l and continue down the list in order.

Next, a procedure was then implemented for extracting projects from the rank-ordered sample to
participate in MER data collection. Any project where KEMA had approved payment was considered to
be "installed" and was included in the group of customers available to contact. Summit Blue then
extracted the data pertinent to scheduling and conducting the onsite verifications from KEMA's bi-
weeldy database extracts. This data was compiled in a scheduling database for onsite personnel to use in
scheduling and tracking appointments.

Because of the large impact of the baseline condition on the magnitude of the savings, Summit Blue also
developed a separate procedure for completing onsite inspections before the retrofits actually occurred.
This procedure involved identifying customers who had submitted a pre-application note to reserve funds,
contacting those customers to determine whether they had already completed the retrofit, and scheduling
a time to verify the baseline condition prior to the installation.
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Data Collection

Once an appointment had been scheduled, the MER onsite personnel traveled to the customer site to
verify the installation of the measure and collect whatever additional information was necessary to
reliably estimate the energy and demand savings. The level of effort for each measure inspection was
dependent on the type of measure, the number of measures installed, the variability of the operational and
performance characteristics of the measure; the reasonability of collecting the individual data points, and
the time allotted for the inspection and cooperation of the customer. For most of the projects, MER staff
verified the population of data points for each input to the savings algorithm, while other projects required
sampling the data points and cross-referencing with available customer or contractor databases.

Data loggers and metering equipment were installed where it was necessary to monitor the operational or
performance characteristics of the measure. For lighting measures, this generally took the form of runtime
monitoring of the lighting operating hours. For other measures, such as variable-speed drives and various
custom measures, it was necessary to conduct interval metering of current over a period of time in order
to see the change in load due to the measure.

Completed Measure Verifications

Summit Blue implemented a protocol early on in the project to ensure that the field-verified measures
track closely to those being installed through the program. This protocol required tracking the completed
onsite verifications by both measure type and market sector, and then comparing our efforts to the
percentage of savings coming from each measure type and market sector. The following exhibits present a
comparison of the participation population distribution to the distribution of field verification activities.

Exhibit 2-2. Comparison of the Population Distribution of Reported kph Savings to
the Field-Verified Distribution of Reported kph Savings - by Measure Type
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Exhibit 2-3. Comparison of the Population Distribution of Installed Line Items to the
Field-verified Distribution of Installed Line Items - by Measure Type

Exhibit 2-4. Comparison of the Population Distribution of Reported kph Savings to
the Field-verified Distribution of Reported kph Savings - by Market Sector
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Field-Verified Distribution of Installed Line Items - by Market Sector

Summit Blue completed at least one measure verification with 29 unique Solutions for Business
customers. A total of 157 measure line items received a post-installation measure verification, and 32
received a pre-installation measure verification. The post-installation field-verified measures represent
19% of the reported kph savings in the population. Exhibit 2-6 shows the comparison of the post-
installation measure verifications to the population of installed measures.

Exhibit 2-6. Comparison of Post-Installation Measure Verifications to the Population
of Installed Measures - by Installed Line Items and Reported kph

All Measure Types
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In designing future Held work, the MER team will revisit the sample design to ensure that it is the most
effective approach.
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Compiling the Data

Once the measure verifications were complete, the data collection forms were sent to the MER field
work lead, who compiled them electronically so that they could be easily analyzed and compared to
the reported savings.

Because the savings algorithm varies by measure type, separate electronic data entry forms were
created for each measure type to ensure that all pertinent data was being summarized correctly.

• The metering and runtime hour data was compiled and summarized at this point and input into the
electronic data forms.

Determining Verified Energy.and Demand Savings

Savings were determined for every line item in the database using as much data as was available from the
field work.

Where data was missing or unavailable from the field work, the MAS defaults were used to facilitate the
actual energy savings calculation. This was most often the case where no MER baseline data was
available, and the field verified measure assumed the same baseline as that in the MAS sheet for that
particular measure. Savings were rolled up by line item and compared to the KEMA-reported numbers.

2.1.3 Benefit-cost Analysis

In order to estimate the overall value of the APS Solutions for Business energy efficiency programs,
Summit Blue Consulting completed a benefit-cost analysis for each program category: Small Business,
Large Non-Residential Existing, Large Non-Residential New Construction, and Schools. These categories
correspond to the program categories in the APS Program Spending Reports and the DSM Semi-Annual
Report that is submitted to the ACC.

The total resource cost (TRC) test, as defined by the California Standard Practice Manual2, was used to
complete the benefit-cost analysis. The total resource cost test includes both the participants' and utility's
costs and compares the demand-side management program to other utility resources option. The equations
that make up the total resource cost test are shown in the text box below titled 'Total Resource Cost Test:
Equations.' The Caly0rnia Standard Practice Manual: Economic Analysis ofDemand-side Programs
and Projects is widely regarded as the source for the most thorough definitions for cost-effectiveness test
procedures and data inputs.

2 California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002.
Available at http://drrc.lbl.gov/pubs/CA-SPManual-7-02.pd£
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Total Resource Cost Test: Equations

8cnm = B! c
B,,= Sum 1111404 (1-=a)Ao¢.1)1
c = Sum [(ac, + PCN, + tic) / (1+a)*(¢-1);

4

Where:
BeRm = the Total Resource Cost Test benefiticost ratio
UAC, = Utility avoided supply costs in year t of demand and energy impacts
valued at marginal easts; net of tree-riders
UC, = Utility program administration costs in year t excluding incentives
PCN¢ = participant costs in yea1;,t including installation costs, ongoing O8zM
costs and equipment removal costs; net of free-riders
UIC, ::. utility increased supply costs in year t, Applies to increase in gas
supply cost increase in space heating due to lighting efficiency improvements
d = discount rate
t= year

»UAC¢ :.-: kW x Pv4i + kph x PV¢

UAC¢ = kW x MC., 4- kph x MC;
1

Where*
PV.; = present value of demand avoided cost
PV, = present value of energy avoider cost

MQ, = marginal cost of demand
MC., = marginal cost of energy

s

The MER team used the following benefits and costs to complete the total resource cost test for the APS
Solutions for Business Programs. (More complete details are presented in Appendix D.)

Benefits

Program benefits include:

•

•

Net generator annual energy savings estimates (kph)
Net generator peak demand savings estimates (kW)

The energy and demand savings estimates at the generator are derived from verified gross energy savings
and verified gross coincident peak demand savings values. The benefits take into consideration a
transmission and distribution loss factor of 9.8% (consistent with APS' approved DSM portfolio), and a
net-to-gross ratio of 83%, based on the free rider analysis completed by Summit Blue Consulting apart
of this study.
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Costs

Program costs include:

Program administration costs
o Training
o Education
o Implementation
o Marketing
o Administration
o Measurement, Evaluation and Research
Customer incremental equipment and installed costs
Operation and maintenance savings (negative costs) from CFLs and exit signs, where applicable

Assumptions

The following assumptions were used to complete the benefit-cost analysis.

Effective useful IW: Assumptions were made concerning the effective useful life (EUL) of all equipment,
ranging from two years for CFLs to 20 years for chillers and exit signs. The EULs came from multiple
sources: NYSERDA, CPUC-Energy Efficiency Policy Manual, Database of Energy Efficient Resources
(DEER), EUDAP, the KEMA database and average manufacturer rated life and deemed annual usage
hours. The EUL for the custom measures is equal to a weighted average of the EULs for all the measures
in the custom category. The EUL for Diagnostic Testing and Repair is based on the assumption that the
testing and repair will be repeated periodically.

Persisteneefactor: The persistence factor accounts for the degradation of energy savings over time.
Degradation in energy savings can result from a loss in measure efficiency or effectiveness, or from
participants disabling the DSM measure or reverting to the original technology. Given the heightened
awareness in recent years about energy efficiency, and climate change, the greater diffusion of energy
efficiency into the market, higher energy costs, the desire of customers to manage their energy costs, and
market transformation effects of the programs, the team assumed that once an energy efficient product is
installed, the owner will not revert back to a lower efficiency product.4 Given that APS programs are in
their startup phase for nonresidential customers, in Me future, the programs will likely have a market
transformation effect that will offset the efficiency degradation that might occur in some aspects of the
market. Therefore, the persistence degradation factor was set at 0% for all equipment. The MER team will
consider further research in this area in 2008 and 2009.

Refer to Exhibit 2-7 for a complete listing of effective useful lifetimes and annual persistence factors.

3 Engineering Methods for Estimating the Impacts of Demand-Side Management Programs, Volume 2, Architectural
Energy Corporation, RCG, Hagler Bailly
4 Many persistence studies found no differences that were statistically significant, between the ex-ante and ex-post
effective useful lives. Persistence is also not consistently accounted for in other states and within the EUL
calculation. From Vine, E, "The Integration of Energy Efficiency, Renewable Energy, Demand Response and
Climate Change: Challenges and Opportunities for Evaluators and Planners," Environmental Energy Technologies
Division, Lawrence Berkeley National Laboratory, June 2007.
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Transmission and Line Loss Factor: A Transmission and Line Loss Factor of 9.8% was used in the
analysis, based on data from APS. Going forward, MER recommends that the loss factor should be based
on APS values rather than the state-wide numbers used by ACC.

Lenglh of analysis: The analysis was completed for 2006 through 2026, based on the longest lifetime for
installations in 2007. Because the longest lifetime is 20 years, savings from equipment installed in 2007
would be available until 2026.

Discount rate: A discount rate of 8.42%, from the avoided energy and demand forecast provided by APS,
was used for the analysis.

Capacity Reserve Margin: A capacity reserve margin of 15%, given by APS, was included in the
analysis. This adder is included because a reduction in the system capacity through demand savings from
the programs allows for a reduction in the needed capacity reserve.

Avoider' cost of energ/J APS provided the avoided cost data from their avoided energy and demand
forecast. Because the forecast covered 2007 through 2026 and the benefit-cost analysis began in 2006,

Summit Blue Consulting used the 2007 values for the year 2006.5

Benefits and costs attributed to the Schools program: Schools prob eats can be funded through the Schools
Program funds as well as through funds from the Large Existing, New Construction and Small Business
programs (Exhibit 2-8). To calculate the TRC in an appropriate manner, all savings attributed to schools
as well as all funding that goes to schools projects, regardless of the program source of the Mending, gets
counted in the TRC for the Schools Program. Thus in Exhibit 2-8, the energy savings as well as the
funding shown in the large circle with the dotted line is used in the Schools Program TRC calculation.
The KEMA database tracks the project-specific ratio of school incentives to non-school incentives and
applies this ratio to the project savings to apportion savings between funding categories. The Summit
Blue benefit-cost analysis uses this ratio in the opposite direction, to put all savings and all funding that
goes to schools projects into the Schools Program cost-effectiveness analysis. In other words, for
purposes of the TRC calculation, schools projects were looked at in total and not disaggregated to the
other non-residential programs that they were recorded in once they went beyond the Schools Program
cap. Because no energy savings occurred in 2005, but funding for the programs was available in 2005, the
ratio of project energy savings in 2006 was applied to both the 2005 and 2006 funding years.

5 The use of 2007 avoided cost values for the 2006 program year was discussed with and approved by APS.
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Exhibit 2-8. Schools Savings and Funding Sources

Construction

Large kph

Small kph

Schools kph

Note: Sizes are not to scale

2.2 Impact Research Results

The impact results are presented by program and then combined across the entire Solutions for Business
umbrella. Most of the adjustments to gross savings were driven by using data at a slightly higher level of
resolution, with measures broken out into more sub-categories by size and efficiency. These adjustments
were done at a finer resolution than was defined in the Measure Analysis Sheets, which KEMA uses to
define its impact calculations. As such, the adjustments are more a reflection of using a more detailed
calculation with more data than a reflection of problems in program implementation, data recording, or
calculations using the MAS-defined approach

Exhibit 2-9 presents a summary comparison of impact evaluation results.Note that the savings values for
each program (e.g., Large Existing) in Exhibit 2-9 include the contribution ofSehools projects which
exeeedea' the Schools program eap and were thus mded under each program, and that the reported
savings for Schools are only for those projects which were funded under the Schools Program and met
the program funding limitations. The Schools results shown below in the following sections of the report
group all installations in schools, regardless of the program or funding soiree that results after the
customer hits the Sehools program cap, which is the lessor of$25,000per school district or $15 per
student
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Exhibit 2-9. Summary of Impact Evaluation Results

Reported
Results

nsnverined
Results

Impact 4:41
Reported Savings

Large Existing

Increase

Decrease

Decrease

Decrease

NA

NA

NA

335

7497

69,946,000

949,873,000

84%

97°/o
95%

17%

NA

0.83

2.55

NA

Total Number of Projects
DemandSavings (Kw)(coincident) 1

Annual Energy Savings cKwh>'

Lifetime Energy Savings (Kvvh)1
Realization Rate .- Demands

Realization Rate - Annual Energy!

Realization Rate - Lifetime Energy*
Free-ridership

Spillover
Net to Gross Ratio

Benefit to Cost Ratio

333
8970

71,929,000

1,003,888,000
NA

NA

NA
0.10 .- 0.30

NA
0.70 .- 0.90

2.89 Decrease

Small Business

Same

Decrease

Decrease

Decrease

NA

NA

NA

62

520
2.585.000

42,577,000

NA
NA

NA

0.04 - 0.40
NA

0.60 - 0.96
3.08

62

460

2.193.000

36,252,000

88%

85°/o
85°/o
17%

NA

0.83

0.81

NA

Total Number of Projects

Demand Savings (KW)(Coincident)*
Annual Energy Savings (Kvvh)1

Lifetime Energy Savings 0<vvh>1

Realization Rate - Demands
Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyl

Free-ridership
Spillover

Net to Gross Ratio
Benefit to Cost Ratio Decrease

New Construction

Decrease

Decrease

Decrease

Increase

NA

NA

NA

31

1390

16,172,000

260.219.000

83%

99%

101%

17%

NA

0.83

1.71

NA

Total Number of Projects

Demand Savings (KW)(Coincident)'
Annual Energy Savings (Kwh)1

Lifetime Energy Savings (l<wh)1

Realization Rate -. Demaradl
Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyl

Free-ridership
Spillover

Net to Gross Ratio
Benefit to Cost Ratio

33

1680
16,269,000

257,424,000

NA
NA

NA

0.10 - 0.30
NA

0.70 -- 0.90
2.54 Decrease
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Schools

Same

Decrease

Decrease

Decrease

NA

NA

NA

NA

Total Number of Projects

Demand Savings (KW)(Coinddent)1

Annual Energy Savings (Kwh)1

Lifetime Energy Savings (KWh)1

Realization Rate - Demandl

Realization Rate - Annual Energyl

Realization Rate - Lifetime Energyl

Free-ridership

Spillover

Net to Gross Ratio

Benefit to Cost Ratio

74

590

3.710.000

63,602,000

NA

NA

NA

0.04 - 0.10

NA

0.90 - 0.96

1.21

74

264

3 .314.000

57,949,000

45%

89%

91%

17%

NA

0.83

1 I 92 Increase

Total Solutions for Business

Total Number of Projects

Demand Savings (Kw)(Coincident)1

Annual Energy Savings (Kwh)1

Lifetime Energy Savings (KWh)1

Realization Rate - Demand*

Realization Rate - Annual Energyl

Realization Rate .- Lifetime Energyl

Benefit to Cost Ratio
Notes:
1. The reported results in this table are those presented in the semi-annual report. The reported results in the
body of the report are those that were reported in the extract from the implementation contractor database used in
the impact analysis. In addition, the values in this table include a line loss factor adjustment of 9.8%. The values
in the body of the report do not include this adjustment. Thus, there may be some discrepancies between the
reported values in this table and those in the body of the report. The realization rates reported above are based on
a comparison between the values reported in the semi annual report and the MER values.

502

11,760

94,493,000

1,367,491,000

NA

NA

NA

NA

502

9611

91,624,806

1,304,292,240

820/o

97%

95%

2. 14

Same

Decrease

Decrease

Decrease

NA

NA

NA

NA

2.2.1 Large Existing

Exhibits 2-10 through 2-13 present program reported gross savings for the Large Existing program, as
reported by KEMA. The Large Existing program is the largest of the Solutions for Business programs.
There were significant savings across all measure types and market sectors. As shown below, the grocery,
retail, and office segments make up 59% of the Large Existing Program savings.

Summit Blue Consult ing, LLC and Opinion Dynamics Corporation 43



Miscellaneous
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Exhibit 2-10.
(kph)

Restaurant

College/University

€di€§l§3.,.~

Retail

Results do not include Schools projects.
Summit 8lue analysis of KEMAdatabase extract of./anuavy 9, 2008Source:

Process Industrial
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medical projects are primarily composed of lighting retrofits.
from night covers, which have no demand savings.

Office

The office, hotel/motel, and retail segments make up 57% of reported demand savings.
Grocery energy savings come primarily

Process Industrial

Retail

Restaurant

Exhibit 2-11. Large Existing - Gross Reported
Market Sector (kW)
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Some observations about the gross reported energy savings by measure type include:

Nearly all Re&igeration savings come from night covers
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Motors savings are primarily from VSDs, which have much higher energy savings than demand
savings. VSDs make up 99.7% of energy savings and 97.9% of demand savings in the Motors
category.

Most lighting measures have high demand savings compared to energy savings, depending on
operating hours

Custom is primarily made up of lighting projects. Metal Halide retrofits make up 50% of custom
energy savings. These are composed of a mixture of measures replacing various sizes of Hi-Bay
metal halide fixtures with either T5 or T8 lighting fixtures. Lighting projects in general make up 69%
of custom energy savings and 85% of custom demand savings. APS proposed malting the metal
halide retrofit to T5 or TG lighting fixtures a prescriptive measure in its 13 month filing.

Exhibit 2-12. Large Existing - Gross Reported Energy Savings by Measure Type
(kph)
Measure 2006 2007 Cumulative Total x °/o of Total
Custom

HVAC

Lighting

Motors

Refrigeration

Total

3.885.076

275.715

1.614.829

1.290.800

274,414

7.340.834

16,526,153
2.094.780

15,964,360
5.346.689
7,938,224

47,870,206

20,411,229

2.370.495

17,579,189

6.637.489

8.212.638

55,211,040

37°/o
4%

32%

12°/0
15%

100%
Results do not include Schools projects.
Source: Summit Blue analysis of KEM4 database extract ofJanuary 9, 2008.

Exhibit 2-13. Large Existing - Gross Reported Non-Coincident Demand Savings by
Measure Type (kW)

Measiliie ~* 2006 20o'2» Cumulative Total3 ; °/o of Total
Custom 563 2.130 2.693 38%
HVAC 53 253 306 4%
Lighting 367 3.563 3.930 55%
Motors 30 127 158 2°/o
Refrigeration 8 0 8 0%
Total 1.021 6.073 7.095 100%
Note: KEMP does not report coincident demand savings, it reports on-peak and ojipeak kph.
Results do not include Schools projects.
Source' Summit Blue analysis ofKEM4 database extract ofjanuary 9, 2008.
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S¢C1:0!' I_rg£2906 2007 Cumulative Total

College/University 802.364 802.364

Medical 1.821,785 3,029,901 4.851.686

Office 1.691.483 10,973,823 12,665,305

Hotel/Motnel 5.367.685 5.367.685

Restaurant 2.076.468 2.151.179

Grocery 10,116,123 11,338,190

Retail 6.258.734 8.022.916

Warehouse 3.440.273 4.658.250

Process Industrial 1.407.725 1.407.725

Other Induct:rial 1.682.074 1.682.074

Miscellaneous 181.051 3.197.225 3.378.276

Total 7.973.255 48,352,395 56,325,650
Results do not include Schools projects.
Source: Summit Blue analysis ofKEMA database extract ofjanuary 9, 2008.

Exhibits 2-14 through 2-17 present MER-verified gross savings.

Exhibit 2-14. Large Existing - Verified Gross Energy Sa
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Exhibit 2-15. Large Existing - Verified Gross Demand Savings by Market Sector
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14%
8%
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796
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11%
28%
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17%
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12°/o
28%
12%
3%
5%

17%

Warehouse 557

Process Industrial 275

OMer Industrial 156

Miscellaneous 29 558

Total 1.022 5.917
Results do not includeSchoolsprojects.
Source: Summit Blueanalysis of KEMA database extract o./January 9, 2008.
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Total

Results do not include Schools projects.
Source: Summit Blue analysis ofKEM4 database extract ofJanuar;v 9, 2008.

Custom

Exhibit 2-16. Large Existing - Verified Gross Energy Savings by Measure Type (Kwh)

HVAC

Exhibit 2-17. Large Existing - Verified Gross Demand Savings by Measure Type
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Results do not include Schoolsprojects.
Source: Summit Blue analysis ofKEMA database extract o_/"January 9, 2008.

Some observations about the verified gross reported energy savings by measure type include:

Higher Medical and Hotel/Motel energy savings are a result  of higher MER-estimated l ight ing hours
than the average values assumed

Lower Office and Miscellaneous energy savings are a result of lower MER-estimated lighting hours
than the average values assumed

Grocery energy savings are slightly higher because more night covers were found installed in the field
than reported. The discrepancy between MER numbers and those in the tracking system is likely due
to mis-reported program tracking numbers as it seems unlikely that participants would have installed
additional covers outside the program after installing most of them through the program at the same
facility.

Process Industrial demand savings are much smaller because of a few chillers with worse than
expected performance under high load. Chillers make up 183 of 439 (42%) of kW savings for this
sector. In keeping with the approach specified in the MAS, the MER team calculated savings by
performing look-ups on full load kW/ton rather than KEMA's approach, which was based on IPLV.
This accounts for the majority of the adjustment.
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2.2.2 Small Business

The Small Business program makes up less than 5% of the total Solutions for Business program savings.
Savings come primarily from Medical, Office and Miscellaneous installations, which make up 82% of
Small Business energy savings and 77% of Small Business demand savings. The savings are generated
primarily by lighting measures.

Exhibit 2-18. small Business - Gross Reported Energy Savings by Market Sector
(kph)

i, Seminar zao6 209,72 Cumulative Total % ufTc»tai
College/University

Medical

Offic

Hotel/Motel

Restaurant

Grocery

Retail

Warehouse

Process Industrial

Other Industrial

Miscellaneous

To tai

47,326

170.300

532.434

513.896

579,760

684.196

96.686

78,498

29.624 112.627

1.577 41.737

3.378 389.671

252.205 1.765.549
Results do not include Schools projects.
Source: Summit Blue analysis ofKEAL4 database extract of January 9, 2008.

96,686

78,498

142.251

43.314

393.049

2.017.754

0°/o
29%

34%

0%

0%

0%

5%

4%

7%

2°/o
19%

100%

Sector

Exhibit 2-19. small Business - Gross Reported Non-Coincident Demand Savings by
Market Sector (kW)

2906 2007 Cumulative*To8l °/o of Total

11
26

117

107

128

133

College/University

Medical
Office

Hotel/Motel

Restaurant

Grocery

Retail

Warehouse

Process Industrial

Other Ind Austria I

Miscellaneous

Total

0°/o
29%

30%

0%
0%

0%

34 34 8%

18 18 4%

26 39 9°/o
7 8 2%

76 76 18°/o
51 385 436 100°/o

Note: KEMP does not report coincident demand savings, it reports on-peak and ojjipeak kW7z.
Results do not include Schools projects.
Soiree: Summit Blue analysis ofKEMA database extract of January 9, 2008.

14

0

Lighting makes up 85% of energy savings and HVAC makes up most of the remainder. Note: Small
Business does not offer custom projects, however one was incon"ect1y processed and the incentive paid in
2007.
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Exhibit 2-20. small Business - Gross Reported Energy Savings by Measure Type
(kph)

Measure zoos 2007 Cumulatilre,Toi'ai % of Total
Custom

HVAC

Lighting

Motors

Refrigeration

Total

129.193

123.011

11.494

168.632

1.583.813

11.494

297.825

1.706.824

19'o

15°/o
85°/o
0%

0%

100%

1.610

252,204 1,765,549
Results do not include Schools projects.
Source: Summit Blue analysis ofKEM4 database extract of January 9, 2008.

1.610

2.017.753

Lighting makes up 87% of demand savings while HVAC makes up most of the remainder.

Exhibit 2-21. small Business - Gross Reported Non-Coincident Demand Savings by
Measure Type (kW)

Measure 2006 2.007 Cumulative Tata! % of Total
Custom

HVAC

Lighting

Motors

Refrigeration

Total

1 1 0%

30 57 13°/o
355 378 87°/o

0%

0 0 0%

50 386 436 100%
Note:KEMP does not report coincidentdemandsavings, it reports on-peak and o]jipeak kph,
Results do not include Schools projects.
Source Summit Blue analysis ofKEM4 database extract of January 9,2008

27

23

Exhibit 2-22 through Exhibit 2-25 present MER-veriiied gross savings.

g m

Exhibit 2-22. small Business - Verified Gross Energy Savings by Market Sector
(kph)

swrér . 2006 2007 Cumulative Total. Lifetime % of Total
College/University

Medical

Office

Hotel/Motel

Restaurant

. Grocery

Retail

Warehouse

Process Industrial

Other Industrial

Miscellaneous

Total

66,195

134.233

765.485

386.345

831.680 14,496,677

520.578 8.178.164

0%
45%
28%
0%
0°/o
0%
5°/o
3%
5%
2%

12%
100%

83.784

63.012

11.948 71,600

1.012 29.783

2.455 224.447

215.843 1.624.456
Results do not include Schools projects.
Source: Summit Blue analysis ofKEM4 databaseextract ofJanualjy 9,2008.

83.784 1.386.855

63.012 1.127.876

83.549 1.527.776

30.795 389,542

226.902 3.829.507

1.840.300 30,936,397
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College/University

Medical

Office

Hotel/Motel

Restaurant

Grocery

Retail

Warehouse

Process Industrial

Other Industrial

Miscellaneous

Total

Sector

Custom

HVAC

Lighting

Motors

Refrigeration

Total

1.724

215.843 1,624,456
Results do not include Schools projects
Source: Summit Blue analysis ofKEMA database extract of./anuary 9, 2008.

36

20

29

9
72

46 401
Results do not include Schools projects.
Source: Summit Blue analysis ofKEA/L4 database extract ofJanuary 9, 2008.

Exhibit 2-24. Small Business - Verified Gross E

Measure 2oq6 .v zoom Cumulative Tut"ai

Exhibit 2-25. Small Business - - Verified Gross Demand Savings by Measure Type

Né"f1 3';8¥%il3"em1r§~Den1and"ii€
_ Cumulative oz " Ciiriwla

izousi 4,907 ;r¢r41

Exhibit 2-23. Small Business - Verified Gross Demand Savings by Market Sector

v 1S'f'4»1v-&i5inuci#4ai1\§_.*- . ""69jn1ciderst Danan8 (KW)

cuna;naas'i8' 9/§~¢f Cumulative
J n t i i " Tata! e zuas zaov ' ra w

12.226

125.590 144.502

90.253 1.466.004

zoos 2.867

'é ii. :lm 3w.=$4

L

17

27

2

0

122

113

swfvwx

s *

1.724 20.689

1.840.301 30,936,395

12.226

270,093

1.556.258

36

20

31

9

72

447

140

139

U!!

*ff

0%

31%

31%

0%

0%

0%

8°/o
4°/o
7°/o
2°/o

16%

100%

4

nervy Savings by Measure Type

'F ' ire .~=/4 bf'l'oéi
220,060

3,589,382

27,106,264

¢**

4!¥';:E**J 8
£

43

17

24

2

0

Ca1s;/Eiaénf 84898

3 4

1 8

2 3

7

5 8

3 6 4

122

102

1 %

15%

85%

0°/D
0%

100°/o

34

18

25

8

58

408

139

126

°/2 of
mm

0°/o
34%

310/0

0%

0%

0%

8°/o
4°/o
6%

2%

14°/o
10o%

Measure

Custom

HVAC

Lighting

Motors

Refrigeration

Total

22

25

1

33

368

1

55

393

'IW W .f
i<z9..s>§4§2@z,M"

1

31

333

21

22

1

52

355

0

47 402
Results do not include Schools projects.
Source: Summit Blue analysisofKEM4 database extract ofJanuary 9, 2008.

0

449

g r
r

0%

12 °/o
88%

0°/o
0%

100 % 43

0

365

0

408

0%

13%

87%

0%

0%

100 %
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It should be noted that the implementation contractor approved one custom project for a customer that did
not have an aggregated demand of greater than 200 kW demand, and therefore, is classified as a small
business. The application should not have been approved as custom project given the customers size.

2.2.3 New Construction

The new construction program is composed primarily of Medical, Retail, and Industrial installations,
which make up 87% of energy savings and91% of demand savings. The savings come primarily from
HVAC, Lighting, and Motors.

Exhibit 2-26. New Construction - Gross Reported Energy Savings by Market Sector
(kph)

"8oa§*"" VK f 2007 c¢in%"u1arive rural %arm

1.118.740

31.758

3.036.969

155.232

31.758

4.155.709

155.232

54.319 54.319

8.040 2.426.303 2.434.343

0%

39%

1%

0%

1%

0%

23°/o
0%

21 Wo

4°/0
10%

100°/o

Sector

College/University

Medical

Office

Hotel/Motel

Restaurant

Grocery

Retail

Warehouse

Process Industrial

other Industrial

Miscellaneous

Total

2.222.360

471,000

1.081.823

1.126.780 9.479.764
Results do not include Schools projects.
Source: Summit Blue analysis ofKEM4 database extract ofJanuary 9, 2008.

2.222.360

471,000

1.081.823

10.606544
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College/Universnty

Process Industrial

"

Miscellaneous

'73

Refrigeration

3`Total

Meas

Grace

Office

Note: KEMA does not report coincident demand savings,
Results do not includeSchools projects.
Source: Summit Blue analysis ofKEA/L4 database extract ofJanuary 9, 2008.

Restaurant

Exhibit 2-27. New Construction - Gross Reported Non-Coincident Demand Savings
by Market Sector (kW)

Gross reported energy savings by measure type are shown in Exhibit 2-28.
energy savings, with HVAC and Lighting splitting most of the rest.
(98%) of the motor energy savings.

Custom

Exhibi t  2-28.  New Construct ion -  Gross Reported Energy Savings by M easure Type
(kph)

VAN*

- .. <.~

869,040 i>5.771,869

Av.~.4

1,574,200

1,9784463

y

155,232

661

?v;:".:

96

19

v

"»9~; n

£84
1 1 * 4

.> .~~

=,=

1,978,463
".̀ i:l6I630;§09

10 606 544

155,232

1,831,940

\ ;  .

»'...» ~., ,,~

216

665

it reports on-peak and ojipeak kph.

81

96

19

100</3

6%

1598*

>4 >¢ .<
s.

5 E
of

b%>;8

0%

7°/o

Motors make up 63% of
VSD installations make up almost all

19%

63%

1%

12°/4;

Results do not include Schools projects.
Source: Summit 8Iue analysis ofKEA/L4 database extract of./anuary 9, 2008.

M
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Miscellaneous 1,030,345

HVAC makes up 59% of demand savings, with Light ing and Motors spl i t t ing most of  the rest.  HVAC has
much higher demand savings than energy savings because most of the savings come from water cooled

Note: KEMP does not report coincident demand savings,
Results do not include Schools projects.
Source: Summit Blue analysis ofKEMA database extract ofJonuar;v 9, 2008.

chillers.

Exhibits 2-30 Mouth 2~33 presentMER-verified gross savings.

College/University

by Measure Type (kW)

Office

E x h i b i t  2 - 2 9 .  N e w  C o n s t r u c t i o n  -  G r o s s  R e p o r t e d  N o n - C o i n c i d e n t  D e m a n d  S a v i n g s

(kph)

Restaurant

E x h i b i t  2 - 3 0 .  N e w  C o n s t r u c t i o n  -  V e r i f i e d  G r o s s  E n e r g y  S a v i n g s  b y  M a r k e t  S e c t o r

Process Industrial

Retail

8 9

2 0

zoo

5 152

406

r.

2,182,761

1

165,112

\

7

406
170

g>
g

it reports on-peak and o/7-peak kph.

10

2,187,913

2,120,546
367',z92§

1,030,345
.1§§42,66"33

165,112

. ~z

32,771

43 466

160%

2 9 %

0°/o

59°/o

/:
YM:

32,071,909
743 .

36,429,108

3,302,247

613}426

4848

2 1 %

10%

0°/o

.DYe

0 %

Results do not include Schools projects.
Source: Summit Blue analysis ofKEA/L4 database extract of./anuary 9, 2008.

Summit Blue Consulting,  LLC and Opinion Dynamics Corporation

I

t

o i n

I

5 3



Exhibit 2-31. New Construction - Verified Gross Demand Savings by Market Sector

4.

Secizutr

Non-Guoinddant béTql'8'lid (ll5N)£1
mnnMI&é %of

row "zoosJ'

Coincident Demand (W)
Cumuia8ve

2097 m a :
'la of
'Totalzeros Boer

6
11554

6

168 51

6

109

6

160

18 18 17 17

3 708 711 3 665 668

College/University
Medical
Office
Hotel/Motel
Restaurant
Grocery
Retail
Warehouse
Process Industrial
Other Industrial
Miscellaneous
Total

82

99

67

57 1.095
Results do not include Schools projects.
Source: Summit Blue analysis ofKEM4 database extract of January 9, 2008.

82

99

67

1.151

1%
15 °/o
0°/o
0%
2%
0 %

62%
0%
7%
9%
6%

100%

73

94

62

54 1,026

73

94

62

1.080

1%
15°/o
0°/o
0°/o
2%
0%

62%
0%
7%
9%
6°/o

100%

Exhibit 2-32. New Construction - Verified Gross Energy Savings by Measure Type

°/0 of
Total

s I iv

T
* 1»

4 -*

st
44 Q

Measure 2006 .2007 éunitulative ital Lifetime
165.112

502.033 1.597.645

1.775.566

847.507 5,654,201

165.112

2.099.678

1.775.566

6.501.708

3,302,247

39,325,876

30,316,741

97,525,621

2%
20%
17%
62%
0%

100%

Custom

HVAC

Lighting

Motors

Refrigeration

Total 1.349.540 9,192,524 10,542,064 170,470,485

Results do not include Schools projects.
Source: Summit Blue analysis ofKEM4 database extract ofJanuary 9,2008.

.~;v'#v,,= t f * ** Ar

Exhibit 2-33. New Construction - Verified Gross Demand Savings by Measure Type

» c * i8"'r58'a=»i'r ..saa"(1.<w; Co' l of&. f. 5546493 J
. ~&w1aswe %¢¢

zoos 2067 ' *Mural

*if
.4

i
Cumuiaiiyé

'rétai zoos 2007 Total
f '

°/o of .
TotalMeasure

37 36 465

421

139

501

421

15819

490

459

147

527

459

166 18

0%
46%
39%
15°/o
00/9

100%

Custom

HVAC

Lighting

Motors

Refrigeration

Total 56 1.096 1.152

0%

46%

40%

14%

0°/o
100% 54 1.025 1.080

Results do not include Schools projects.
Source: Summit Blue analysis of KEA44 database extract ofJanuarjy 9, 2008.
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2.2.4 Schools

The results for the Schools program presented below include all installations in schools, regardless of the
program or funding source that results after the customer hits the Schools program cap.

by Measure Type (kph)Gross Reported Energy Savings

2.807 Cumuiafive Total ,°/0 ofTotal

Exhibit 2-34. Schools -

Measure 2006
Custom 551.433
HVAC 890.711
Lighting 962.648
Motors 376.220
Refrigeration
Total

1.998.145 2.549.578

3,430,644 4.321.356

4.879.131 5.841.779

4.429.379 4.805.599

1.839 1.839

2.781.012 14,739,138 17,520,151
Source: Summit Blue analysis of KEMA database extract of./anuary 9, 2008.

15%
25%
33%
27%
0°/o

100%

Custom

HVAC

Lighting

Motors

Refrigeration

Total

Exhibit 2-35. Schools - Gross Reported Non-coincident Demand Savings by Measure
Type (kW)

Measure. 2006' 2oo7 Cumulative Total % of Total
144136 6%

489 843 35%

1.107 1.320 54%

107 115 5%

0 0 0°/o
583 1,839 2.423 100%

Note KEMP does not report coincident demand savings, it reports on-peak and o]jpeak kph.
Source: Summit Blue analysis ofKEM4 database extract ofjanuary 9, 2008.

8

353

213

9

Exhibits 2-36 and 2-37 present MER-veriiied gross savings.

Exhibit 2-36. Schools - Verified Gross Energy Savings by Measure Type (kph)

Measure zoos 2oo7 `6umula§ive Total Lifetime °/o of Total
Custom 586.531 2.125.325 2.711.856 46,731,470

HVAC 758,440 2.831.088 3.589.528 57,125,918

Lighting 649,354 3,082,729 3.732.082 65.875.748

Motors 365 .482 4,330 .598 4.696.079 70.441 I 191

Refrigeration 9.864 9.864 118.374

Total 2.359.807 12,379,604 14,739,409 240,292,701
Source: Summit Blue analysis ofKEMA database extract of January 9, 2008.

18%

24%

25%

32%

0°/o
100%
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Total

Total

New Co citron FLiril8<8

Source: Summit Blue analysis ofKEA&4 database extract ofJanuar;v 9, 2008.

Energy savings in the Schools Program by funding source is shown in Exhibit 2-38. More than half of
schools savings were funded out of the Large Existing Program.

Small Business Funds

HVAC

Exhibit 2-38. Schools Energy Savings by Funding Source (kph)

Exhibit 2-37. Schools - Verified Gross Demand Savings by Measure Type

Large Existing Funds

Large Existing Funds
K

320

530

34 1

Mn .
,V
#gt 3
*no 4

1 626

a £5.5

956

422

9'/*;;/*"

Q84v3')K 4. ~vm..

106

1.

2,143,785

1813948
543,859

7,510,474

2,471,85 ;123'g017,713

5,563,346
1§6'9'6§?§

2 157

, A;
4¢~*~

157,495

741

114

>
I

n

M

. 9 ,»*»\ w

9,654,259

""'4,161469

7,377,293
»4,186,909

14,739,410

100%

0 %

157,495

v,=

I x

294

vs;

.

. ~ , ~

664

312

100

.20o/0e
50%

55%

3'/

§`£~?\~§'§ \

Q
88:

r; 1"8'*f

262

958

548

108

100%

57°/o

11°/o

Source: Summit Blue analysis ofKEMA database extract ofjanuary 9, 2008,
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Total

Tota

Sdwol Funds

Sdwodl Funds

New

New Construction Funds

E x h i b i t  2 - 3 9 .  S c h o o l s  D e m a n d  S a v i n g s  b y  F u n d i n g  S o u r c e

mailBilsiness 113

w ' i i  i

*

\ ».

Funds

420 880

117

111

477

427

Program Reported Gross

vein-ieu Gross

595

538

322 13°/o
2%"

2 5 %

2 5 %

294

54

,S

664

186

187

958%

240

187

1

100%
Source: Summit Blue analysis ofKEM4 database extract oflanuary 9, 2008.

2.2.5 Total Solutions for Business

The Solutions for Business Program results include all four programs presented below, which is a
combination of the Schools, Large Existing, Small Business, and New Construction programs. Some
observations about the gross reported and verified energy savings include:

Custom energy savings consist mostly of lightlmg measures

Lighting operating hours adjustments made for each business type affects the energy savings results

Programmable thermostats did not save as much energy as assumed because the actual area served by
each programmable thermostat was much smaller than originally estimated.

Custom and prescript ive l ighting projects made up approximately half of the energy, and 75% of
demand savings realized

Motors savings reported were almost al l  (99%) realized from VSD instal lat ions and made up about
20% of al l  energy savings.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation

I

•

as

s

1

57



2;781,012 14,239,139

Hotel/Motel

188

Hotel/Motel

Sd1o5ls

Méditél

Market Sector (kph)
Exhibit 2-40. Solutions for Business Program - Gross Reported Energy Savings by

Grocery

Industrial

Source: Summit Blue analysis Of KEA/L4 database extract ofJanuary 9, 2008.

C61l8§é/Ur~iiveréiW

Warehouse

Office

Exhibit 2-41.

Grocery

Demand

Medical .

e/U

Solutions for Business Program - Gross Reported
Savings by Market Sector (kW)

we;

QOM

<7

>

2,473,471

433

227

297

142

55

913

747

377

569

729

.,.,.~

252

5,814,788

$`

ay
\x 2561;

2 424

913

711

377

\\~,856,Q32.

17,520,151

8,288,259 ..
i4,933=*342 ".

10,551,036

10,13T 172

4,258,299

Ar 2387

:

21%
. 6%
10%

16%

30/o

7% 1

"94 '44.:
9444

>"

100%

21°/o

12%

5%

Non-Coincident

Total 1 792 9 573 11,365 100%

Note:
Source:

KEMP does not report coincident demand savings, it reports on-peak and ojipeak kph
Summit Blue analysis ofKEMA database extract of./anuargv 9, 2008,

Schools
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.*

Note:
Source:

Soiree:

CUstorh

Exhibits 2-44 and 2-45 present the gross reported energy savings by program type where all schools
projects, regardless of funding source are presented together.

Exhibit 2-42. Solutions for Business Program - Gross Reported Energy Savings by
Measure Type (kph)

Source: Summit Blue analysis o_/KEMA database extract ofJanua1;v 9, 2008.

Exhibit 2-43. Solutions for Business Program - Gross Reported Non-Coincident
Demand Savings by Measure Type (kW)

Large Existing

Exhibit 2-44. Solutions for Business Program - Gross Reported Energy Savings by
Program (kph)

Exhibit 2-45. Solutions for Business Program -
Demand Savings by Program (kW)

KEMA does not report coincident demand savings, it reports on-peak and off-peak own
Summit Blue analysis o_fKEMA database extract ofJanuav;v 9, 2008

274,414 7,941,674 8,215,088
~̀ é7~:?'?"'E'* * . § B S , 2 » 5 5 m § 8  i i .

Swmnit Blue analysis 0fKEM4 database extract of./anuary 9, 2008

4

4 4 4!5xA¢¢~ ; A¢ A2007

24,405,767

89
. »

gglulétqve 191:91 °̀/o~~1o§Tot3li;

so .9.4. 444- A;

<v

Gross Reported Non-Coincident

j
*

.v_` 1009/Q3

100%

65°/o

12%
21%

iO/0

Source: Summit Blue analysis ofKEM4 database extract oflanuary 9, 2008.

HVAC
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Exhibits 2-46 through 2-47 present MER-veriiied gross savings.

Exhibit  2-46. Solut ions for  Business Program -  Ver if ied Gross Energy Savings by
M a r k e t  S e c t o r  ( k p h )

2 0 0 6 2,397.38» L i fe t ime °/b a Tata!
2.359.806

Sector

Schools

College/university

Medical

Office

Hotel/Motel

Restaurant

Grocery

Remix

Warehouse

Process Industrial

OMer Industrial

Miscellaneous

Total

3.232.369

1,825,716

<f6mi&¢iivelzb=t'§z
12,379,604 14,739,410

835.135 835.135

7.045.617 10,277,986

11,525,280 13,350,995

5,367,685 5,367,685

2.119.934 2.194.644

10,116,123 11,338,190

8.525.279 10,294,612

3.503.285 4.721.262

3.599.871 3.611.820

2.079.149 2.080.161

4,452,018 4.635.524

71,548,980 83,447,424
KEA/IA database extract of January 9, 2008,

240,292,700

12,091,039

162,008,714

211,499,900

37,990,703

26,442,666

74,242,463

180,207,371

77,448,679

57,445,713

32,919,260

75,291,402

1,187,880,610

1 8 %

10/o

1 2 %

1 6 %

6 %

3 %

1 4 %

1 2 %

6°/o
4 %

2 °/o
6 %

100 %

74.710

1.222.067

1.769.334

1.217.977

11.948

1.012

183.506

11,898,445
Source: Summit Blue analysis of

Exhibit  2-47.  Solut ions for  Business Program -  Ver if ied Gross Demand Savings by
Market  Sector

4 w U °/foil*, ; s
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Total
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51 239 290 3°/o 50 235

307 1,617 1.924 18°/o 286 1,511

150 577 727 7°/o 135 516

2 386 388 4% 2 343

0 264 264 2°/o 0 230

29 698 727 7% 24 573

1,656 9,039 10,693 100% 1,353 7,400
Source: Summit Blue analysis of KEm4 database extract ofjanuary 9,2008
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Total

Total

Source:

Source: Summit Blue analysis of KEAL4 database extract ofJanuar;v 9, 2008.

Measure Type
Exhibit 2-48. Solutions for Business Program - Verified Gross Energy Savings by

Exhibit 2-49. Solutions for Business Program - Verified Gross Demand Savings by

Exhibits 2-50 and 2-51 present the gross reported energy savings by program type where all schools
projects, regardless of funding source are presented together.

Measure Type

HVAC

Exhibit 2-50. Solutions for Business Program - Verified Gross Energy Savings by
Program (kph)
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15%

0 %
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Source: Summit Blue analysis ofKEMA database extract ofjanuary 9, 2008.
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Exhibit 2-51. Solutions for Business Program - Verified Demand Savings by Program
(kW)
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2.3 Net to Gross Analysis

This section discusses the approach the MER team took to measure free-ridership ham end use customers
for the Solutions for Business program and then present the preliminary results. The section begins with a
discussion of the free-ridership questions and methodology and ends with the results.

Definitions: Free-riders are those program part icipants who would have instal led the program-claimed
DSM measures anyway if  the program were not in operation. Spil lover refers to indirect energy impacts
of the program and can include energy savings that may occur among some non-participants, but are sti l l
due to (or caused by) the program, or any other energy impacts not included in the program tracking
system but that can be viewed as being caused by the program. Spillover can be broken out in three ways:

• Participant inside spillover represents energy savings from other measures taken by participants at
participating sites that were not included in the program but are directly attributable to the influence
of the program.

Participant outside spillover represents energy savings from measures taken by participants at non~
participating sites that were not included in the program but are directly attributable to the influence
of the program.

Non-participant spil lover represents energy savings from measures that were taken by non-
participating customers or trade all ies but are directly attributable to the influence of the program.

Free-ridership savings are subtracted from the program's installed gross savings to avoid incorrectly
amibuting natural ly occurring energy eff iciency actions to the program. Spil lover savings are added to the
programs savings. Gross savings minus tree-ridership plus spil lover represents the net savings from the
program. Net savings divided by gross savings is referred to as the program's "net-to-gross ratio."

2.3.1 Free Rider Survey Questions

The Solutions for Business participant survey included several questions designed to measure free-
ridership and spil lover. Free-ridership is typically measured by asking questions about the t iming,
efficiency, and quantity of the measure that would have been installed in the absence of the program. An
additional question was asked to provide a consistency check to the responses given on timing, eff iciency,
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and quantity. The timing, efficiency, and quantity questions were Q4, Q5, and Q6 respectively, shown
below. The consistency question is Q6A to Q6F.

Q4. [Timing] Without the APS program and incentive would you have installed the new lighting.
list)
l. A year or more earlier than you did
2. Within a year of the time you did
3. More than a year later [FR=0%]
4. Never [FR=0%]
5. (Don't know)

..(Read

QS. [Efficiency] Without the APS program and incentive, how likely is it that the lighting equipment
you would have installed would have been as efficient as the equipment you did install through Me
program. Would you say it would have been...
1. Definitely as efficient
2. Probably as efficient
3. Probably not as efficient
4. Definitely not as efficient
5. (Don't know)

Q6. [Quantity] Without the APS program and incentive how likely is it that you would have installed the
same quantity of new lighting measures?
1. Definitely would have installed same amount
2. Probably would have installed same amount
3. Probably would have installed less new lighting
4. Definitely would have installed less new lighting
5. (Don't know)

Q6A to Q6F. [Consistency] Thinking of the measure you installed, how important was the financial
incentive from APS in installing your new equipment? Would you say it was...
l. Very important
2. Somewhat important
3. Somewhat unimportant
4. Very unimportant
98. (Don't know)

2.3.2 Analysis Overview

A participant is initially defined as a 100% free rider if they would have installed the same quantity and
efficiency equipment at the same time in the absence Rf the program. If they would have installed the
equipment a year or more later, without the program, the participant is defined as a 0% free rider (see the
top right box in the flow diagram below). If they would have installed the equipment within a year, but at
a lower efficiency or in a smaller quantity, they are a partial free rider. In the results section and in the
flow diagram below, the results of this approach are labeled Strict Free-ridership

The consistency question is used to De-rate the free-ridership. If a respondent gives an answer to the
consistency question that is at odds with the timing and efficiency questions then their assigned free
ridership rate is reduced (see the bottom boxes in the flow diagram). Due to the nature of the consistency
question, it only serves to reduce the free-ridership rate, not to increase it
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The free-ridership score assigned to partial free-riders and the level of influence the consistency question
has on the free-ridership rate cannot be defined using only logic or references to prior art. Some discretion
in defining the algorithm to convert respondent answers to free-ridership scores is unavoidable. However,
the assumptions chosen can be (and were) chosen to pass an 'intuitively reasonable' criteria. In die results
section, the results of the 'intuitively reasonable' approach are labeled Adjusted Free-ridership. The
assumptions that affect the results of this approach are shown in boxes with pointed ends :

Assumption

The most liberal approach to the analysis is to use liberal multipliers based on the efficiency and quantity
questions and allow the consistency question to trump the quantity, efficiency and timing questions. In
other words the free-ridership rate implied by the consistency question is used in all cases if it is lower
than the Adjusted Free-ridership approach. In the results section, the results 80m this liberal approach are
labeled Minimum Free-ridership.

Finally, since some discretion is necessary in defining the free-ridership algorithms, we have done a
sensitivity analysis to show the results of varying some of the key assumptions. In the results section,
these results are labeled Sensitivity Analysis.

To calculate program-level free-ridership, results at the
program-reported energy savings (kwh).

individual respondent level are weighted by the

Exhibit 2-52. Free-ridership Analysis Flow Diagram
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Total

Valid data from the KEMA database and the participant survey for the purposes of calculating free-
ridership was captured from 76 customers, the majority of which were from the Large E>dsting Program
(Exhibit 2-53). This provides sufficient sample to calculate a statistically valid Hee-ridership rate at the
total Solutions for Business level. However, the numbers of completed surveys was too small to provide
valid results when the data was segmented by Program or measure type (see Exhibit 2-54).

The Schools row includes those schools projectsfimded with Large Exislingfunds

Exhibit z-54. Number of Respondents by Measure Type

Exhibit 2-53. Sample Sizes

2.3.3 Results
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Strict Free-ridership

The Strict Free-ridership approach used the assumptions shown in the following exhibit. The last column
shows the final flee-ridership rate used for each scenario.

, v .»> .  4
ze9cy'Fmee~

ers"hi'p .Rare
,of 8 Average Free

riiiecship rate*4

Exhibit 2-55. Free-ridership Assumptions - Strict Free-ridership Case

Q64 Qs.
Quantity Ef8(c:iency
A n s w e r A n s w e r
1 1
2 2
> = 3 > = 3
1 2
2 > = 3
> = 3 1
1 > = 3
2 1
> = 3 2
VSDs -  eff ic iency question was not asked

100%
50%

0 %
100%

50°/o
0 %

1 0 0 %
5 0 %

0 %

100%
50%

0°/o
50%

0 %
100%

0°/o
1000/o

50%

100%
50%

0°/o
75%
25%
50°/o
50%
7 5 %
25%

1

2

>=3

100%

50%

0°/o

100%

50%

0°/o
Missing answers to some questions

Missing

missing

Missing

1
2

>=3

100°/o
,50%

0%

1

2

>=3

Missing

Missing

Missing

100%

50°/o
0 %

100°/o
50%

0%

100%

50%

0%

The Strict Free-ridership approach results in a net-to-gross ratio of 75% where the net-to-gross ratio
equals l minus the free-ridership. Two thirds of the respondents were zero percent free-riders in this
approach and 22% were complete free-riders (see the following exhibit).

Exhibit 2-56. Free-ridership Results -

Liu_ 4 m"
l=1=ee-ride¢1=hin"»

. #efeent
of TataI

Strict Free-ridership Case
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S3V8d. Offotal

0°/o
25°/o
50°/o
75°/o
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50

2

2

5

17

76

66%

3%

3%

7%

22%

100%

8.224.401

35.283

186.844

548.841

2.361.312

11,356,681

72°/o
0°/o
2%

5%

21 °/o
100%
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Adjusted Free-ridership

The Adjusted Free-ridership approach modified the Strict Free-ridership respondent-specitic iiee-
ridership score using the assumptions shown in the following exhibit. We test the sensitivity to this
assumption, the order of the questions, and the multipliers, in the Sensitivity Analysis section.

Exhibit 2-57. Free-ridership Assumptions - Adjusted Case

How important was the financial incentive from APS in installing your new

equipment? Would you say it was 1 Very important; 2 Somewhat important; 3

Somewhat unimportant; 4 Very unimportant

1 0.50

2 0.75

The Adjusted Free-ridership approach results in a net-to-gross ratio of 83%. The proportion of
complete free-riders dropped from 22% in the strict approach to 5% in the adjusted approach (see the
following exhibit).

Exhibit 2-58. Free-ridership Results - Adjusted Case

Numbers percent '
Respcfnden of Total :

0°/o
13%

25%

38%

50%

56%

75%

100%

Total

50

2

1

2

5

1

11

4

76

66%

3°/o
1°/o
3%

7°/o
1°/o

14%

5°/o
100%

8,224,401
35,283
73,344

530,237
596,087

4,912
1,856,191

36,226
11,356,681

7 2 %

0 %

1°/o
5 %

5°/o
0°/o

1 6 %

0 %

1 0 0 %

Minimum Free-ridership

The Minimum Free-ridership approach modified the Adjusted Free-ridership respondent-specific free-
ridership score using the assumptions shown in the following two exhibits. The assumed Hue-ridership
rate for the "2" answers (Probably as efficient, Probably the same amount) were reduced from 50% to
25%, all other values for the quantity and efficiency questions stayed the same. In addition, any time the
consistency question indicated that the financial incentives were very or somewhat important, the free-
ridership rate was set to zero.

Using this approach the free-ridership rate moves to zero, producing a net-to-gross ratio of 1.
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Exhibit 2-5 Minimum Free-ridership Case
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Exhibit 2-60. Free-ridership Assumptions - Minimum Free-ridership Case
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How important was the financial incentive from APS in installing your new
equipment? Would you say it was 1 Very important; 2 Somewhat important, 3
Somewhat unimportant, 4 Very unimportant

1 0

2 0

Sensitivity Analysis

In addition to the base case and the Minimum approaches discussed above, two alternative cases were
tested to quantify their effects on the net-to-gross ratio. These cases are labeled "Liberal" and
"Conservative" in the discussion below. The Liberal case uses the same quantity and efficiency question
assumptions as used in the Minimum case (Exhibit 2-59) but it does not allow the consistency question to
trump the quantity and efficiency questions (see Exhibit 2-60). The Conservative case uses assumptions
that are stricter than the Adjusted Free-ridership case (see Exhibit 2-62 and Exhibit 2-63).
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Exhibit 2-61. Free-ridership Assumptions - Liberal Free-ridership Case

Question Answer
1

Multiply
sum
Free-

ridership %
by this

Mutliplier
How important was the financial incentive from APS in installing your new
equipment? Would you say it was 1 Very important; 2 Somewhat important; 3
Somewhat unimportant; 4 Very unimportant

0.25

2 0.50

Exhibit 2-62. Free-ridership Assumptions - Conservative Free-ridership Case
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ridership Rate
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ridership Rare

Average Free-
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1

2
>=3

1

2

>=3

1
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>=3

1

2
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2

>=3

1
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1

2

100%

75%
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0%
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0°/o
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75°/o
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75°/0
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38%
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38%
VSDs - efficiency question was not asked
1

2

> 3
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Address missing answers
1

2
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Missing

Missing

Missing

Missing

Missing

1

100%

75%

0°/o
100°/o
75%
0%

100%
75%
0%

100%
75%
0%

Exhibit 2-63. Free-ridership Assumptions - Conservative Free-ridership Case

Answer

ridership °/n

Multiplier
How important was the financial incentive from APS in installing your new
equipment? Would you say it was 1 Very important; 2 Somewhat important; 3
Somewhat unimportant, 4 Very unimportant

0.75
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Using the Liberal assumptions, the free-ridership rate drops Boom the Base Case of 17% to 11%. Using the
Conservative assumptions, the free-ridership rate increases to 22%. The results Hom all approaches are
shown in Exhibit 2-64.

S cl !

Exhibit 2-64. Free-ridership Rates in Sensitivity Analyses
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2.3.4 Fuse-ridership Results Summary and Recommendation

The free-ridership rate based on surveys with end use participants in the Solutions for Business program
is at a minimum 0% and at a maximum 25%, with the most likely free-ridership rate between these two
extremes. The high estimate of 25% is based solely on whether the participants stated that they would
have installed the same level of efficiency, in the same quantity, and at the same time in the absence of
the program. In calculating the other estimates, an additional question was asked to provide a consistency
check to the responses given on timing, quantity, and efficiency. If we allow the consistency question to
over-rule the efficiency, quantity and timing questions and use liberal assumptions for those questions the
free-ridership rate drops to zero. We tested several scenarios by assigning various weights and precedence
to the each question. The Liberal approach uses assumptions that are quite extreme and so does not
represent the best approach. The Base Case and the Conservative assumptions are more in keeping with
standard practice and the true free-ridership rate is best represented by one or the other of these options.
W e recommend using the Base Case, which produces a free-ridership rate for the program of17%.

The 17% tree-ridership rate is in the range of commonly found tree-ridership results for this type of
program.° The approach taken to measuring free-ridership is consistent with the generally accepted
approach for measuring free-ridership from nonresidential programs, particularly those with a custom
component.

2.3.5 Measure and Program Specific Results

As discussed at the beginning of this section, the sample size is not sufficient to produce reliable estimates
of free-ridership at the program or measure category level. However, results broken out in those
categoriesmay provide assistance to program implementers and are presented below.

6 For examples, see Appendix C in "Shared Savings Decision-Making Process Evaluation: Research Results",
August ll, 2006 by Jeff Erickson and Stuart Schare of Summit Blue Consulting for Alliant Energy.
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Exhibit 2-65. Free-ridership Rate by Measure Type
f"
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Lighting

Cooling
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Motors
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Total

87%

75%

55%

37%

21°/o
0°/o

17

38
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7

3

1

76

22%

50°/o

13°/o

9°/o
4°/o

1°/o

1 0 0 %

4,203,790
5,518,564

409,654
1,216,830

6,004
1,839

11,356,681

37°/o
4 9 %

4 %

1 1 %

0°/o
0°/o

1 0 0 %

Exhibit 2-66. Free-ridership Rate by Reporting Program

'rid ""mbar -' Percent of
*MalA

Program
Reporting
LargeExisting
Small
Sdlools
Total

72°/o
87%

100%

54

18

4

76

71%

24%

5°/o
100%

9,824,805

724,441

807,436

11,356,682

87°/o
6%
7°/o

100%

2.3.6 Spillover

Spillover refers to indirect energy impacts of the program and can include energy savings that may occur
among some non-participants, but are still due to (or caused by) the program, or any other energy impacts
not included in the program tracking system but that can be viewed as being caused by the program. The
initial evaluation plan was to measure spillover through a 6-month follow-up survey with participants.
However, due to low initial participation, the early feedback and follow-up surveys were combined into
one participant survey. As a result, the survey was implemented too soon to provide a strong, quantitative
estimate of spillover and sono spillover estimate was included in the cost-effectiveness analysis.The
survey did, however, provide an early indication of whether spillover among participants might be
occurring. This section will present that early evidence. Future MER research will examine spillover in
more depth.

One third (32.8%) of the respondents said they had taken other energy efficiency actions at their facility
and 6.3% said they had taken other energy efficiency actions at other facilities (Exhibit 2-67). Of those
who had taken other actions at their facility, 82% said their experience with the APS program was either
"very" or "somewhat" influential in their decision to take the additional energy efficiency actions (Exhibit
2-68) and 100% of those who took actions at other facilities thought the program had been influential
(Exhibit 2-69). These measures would typically qualify as spillover measures. Lighting was the most
commonly installed measure followed by cooling and controls (Exhibit 2-70).
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Exhibit 2-72 summarizes the results Rom the benefit-cost analysis. The results are presented for each of
the Solutions for Business programs and in total for the Solutions for Business program. For each
program, the net present value (NPV) of benefits, the NPV of costs, and the benefit-cost ratio are shown.

This section of the report presents the results of the benefit-cost analysis of the programs. As stated
above, the benefit-cost analysis relied on the Total Resource Cost test as defined by the California
Standard Practice Manual7. The analysis includes adjustments for free-ridership but does not include
spillover. The energy and demand savings used in the benefit/cost analysis are savings at the APS
generator. To arrive at these values, the project team included an adder on both energy and demand
savings for transmission and distribution losses of 9.8%, and an adder on demand savings of 15% to
account for the capacity reserve margin benefit.

z.4

Exhibit 2-72. Benefit-Cost Analysis Summary
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Most programs yielded a benefit-cost ratio greater than l:l. The Small Business Program is the only
program that yielded a benefit-cost ratio less than ll, the benefit-cost ratio for the Small Business
Program is 0.8:l. For the Solutions for Business programs in total, the benefit-cost ratio is 2.1 al.

The low benefit-cost ratio for the small business product segment indicates the difficulty of achieving
sufficient energy and demand savings relative to the costs of implementing the program under the current
program design. The revised small business program design submitted as part of the 13-month filing was
intended to address this issue by focusing efforts on achieving greater savings at each customer's site by
accomplishing the following: reducing customer information search, increasing program knowledge and
awareness, reducing the hassle factor barriers to project implementation, increasing incentives to
incremental cost in an effort to reduce first cost and capital constraint barriers, and to increase
concentration activity through targeted program marketing and customer recruitment.

As all of these programs mature, it is likely that the benefit/cost ratio will improve as start-up costs are
amortized over the life of the program and as program processes become more efficient.

1 California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects. July 2002.
Avauilable at http://drrc.lbl.gov/pubs/CA-SPManual-7-02.pdf
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PROCESS EVALUATION

3 . 1 Process Evaluat ion Approach and Research Tasks

This process evaluation provides feedback on a wide range of topics and program activities, with the
ultimate goal of identifying opportunities to improve the function of program processes. The function of
the program and the program's influence on various market actors was assessed through the use of both
qualitative and quantitative research. Qualitative research included review of program materials,
interviews with program administrators and implementation staff; interviews with APS Technical
Account Reps (TARs), and case studies. Quantitative research included a survey of 64 customers who
have participated in the Solutions for Business program and a survey of 140 customers who have not
participated (70 large customers and 70 small customers). The surveyed respondents are located in both
the Phoenix Metro and Non-Metro areas.

Exhibit 3-1 summarizes the major research tasks for the process evaluation effort and the data collection
activities undertaken in support of each task.

3
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Exhibit 3-1. Solutions for Business Programs Process Data Collection Summary
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.* 1%

Other]
Notes

All Ongoing

Multiple Ongoing

3 existing
1 new construction

am quarter 2006 -
4"' quarter 20o7

Task 1. Material Review.
Review of program databases
and materials
Task 2. Staff Interviews with
program administrators and
implementation staff (KEMA)
including marketing
coordinators
Task 3.Case studies or 360
degree interviews with four
projects at existing facilities
including program staff,
customer. and market actors
Task 4. Early Feedback
Survey with participants who
completed retrofits and installed
measures
Task 5. Follow-up Survey
with participants who completed
retrofits and installed measures

Oct./nov. 2007
and

January 2008

Due to low initial
participation, the
early feedback and
follow-up surveys
were combined
into one
participant survey.

70 large
70 small January 2008

Task 6. Non-participant
Survey of Targeted
Customers
Task 7. Upstream Market
Actor Interviews
Task 8. Interviews with
Commercial Qualified
Contractor Trainees

To be completed
in 2008 and
beyond

New Task. Interviews with
Technical Account
Representatives 9 September 2007

Added as
supplemental task
to explore
program
promotion and
perceived barriers
to participation.
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3.2 Process Research Results by Primary Research Objective

The following Primary Research Objectives (PRO) were selected to assess the Solutions for Business
program.

1.
2.
3.
4.

Effectiveness of program design and processes
Effectiveness of program education efforts
Effectiveness of the program marketing and recruiting efforts
Participant experience and satisfaction with the program

The process research findings are presented below by Primary Research Objective. For each Primary
Research Objective results are presented by each of the Key Performance Indicators and Other
Performance Indicators defined in the program research plan. It should be noted, however, that after the
process performance indicators had been selected, the focus of the participant survey was changed to
collecting more detailed information to support the impact evaluation. As a result, some of the
performance indicators for the process evaluation could not be addressed under this research effort. Those
indicators will be addressed in future evaluation activities.

3.2.1 Effectiveness of Program Design and Processes

Key Performance Indicators

Assessment of program databases and the degree to which they support effeefive program
implementation, evaluation, and documentation

The program implementer provided the MER team with extracts of the program tracking database but not
with the complete database. Only having access to extracts precludes an assessment of some aspects of
database design. Nevertheless, our review of the database extracts found that the structure is fairly straight
forward and the data are generally complete. The MER team did identity some issues with respect to
database maintenance. These issues include:

Project ID numbers are assigned to pre-applications as they are received and project funds are
reserved. As pre-applications are viewed by KEMA as placeholders the associated project numbers
are often not reconciled. Because a project number is assigned for purposes of tracking applications
and resewing funds it is possible that some of the project numbers and reserved funds are associated
with measures that have not been installed or have been combined with other measures under a
separate project number. This practice leads to a lack of transparency when attempting to assess the
participation of a specific customer using the program tracking database. This issue has been shared
with the program implementer who has indicated that steps are being taken to reconcile these cases to
the extent possible.

Our database review revealed the absence of some key contact information necessary to support the
evaluation effort. For example, of 288 project records in the March 2008 database, 45 are missing a
contractor name and 54 are missing a contractor phone number. Our discussions with KEMA seem to
indicate that often this information is available to KEMA and sometimes included in the project
notes, but that understandably documenting the information in the database is a lesser priority as
compared to reviewing and approving applications.
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The database design is fairly robust for maintaining connections between tables and information and
uses identification numbers rather than hand-typed names for key fields (e.g., Project, Customer, and
item identification numbers). However, some fields contain information that appears repeatedly but
with inconsistent spelling. For example, thePayeeBusines5Name and ContractorBusinessName fields
from the "ProjectsList" table contain different spellings for what appears to be the same companies
(e.g., Inline Electrical Resources versus Inline Electrical Resources). This does not necessarily require
revising the structure to use identification numbers for these fields, rather this issue could be fixed
with periodic review and correction of the database entries.

Other Performance Indicators

Level ofprogram act/wly

Please see section 1.4 for a complete discussion of program activity to date.
I

Program strengths and weaknesses

The MER team's process evaluation of the Solutions for Business program revealed several strengths and
weaknesses. Note that these topics are addressed in more detail throughout this section.

Strenszths

High customer satisfaction: Participants provided very high satisfaction ratings for every aspect of
program participation and various elements of the program, including overall satisfaction with APS,
the Solutions for Business program, the rebate amount, and the rebate process. For all of these
indicators, participants provide ratings of 9.0 or higher on a scale of 1 to 10, with 10 meaning they are
very satisfied.

Increased program participation: Between March of 2006 and December 2007 the program has
experienced impressive growth for a newly developed program enrolling many large customers with
multiple energy efficiency projects. The number of incentive applications has steadily increased
throughout the evaluation period for this program, showing that the program is gaining traction. This
result indicates that program marketing efforts which focused on rapid program growth through
outreach to targeted end-use customer segments and promotion of the program to large existing
customers through APS Technical Account Representatives (TARs) has been successful.

Weaknesses

Concentration of a large share of projects among few customers: While the program has been
very successful in quicldy attracting participants, especially those completing equipment retrofit
projects, a small number of customers account for a large percentage of all projects completed
through the program. In terms of the number of projects completed and energy savings realized, the
program has been successful however program benefits have been concentrated among relatively few
large customers implementing multiple projects. Although none have gone above the $300,000
annual cap. Going forward, APS may wish to explore options for revising program marketing and
outreach efforts to am act a larger more diverse set of customers. Small customers and those
completing new construction projects appear to be particularly under represented in terms of program
participation. While these market segments present unique challenges, which likely contribute to the
low levels of participation to date, such as lack of facility ownership for small business customers and
new construction time lines, revised outreach strategies may stimulate participation among these
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customers. The anticipated implementation of die Small Business Direct Install Program should help
address this issue.

Program Awareness: Awareness of the program is the major barrier to participation. Most
nonparticipating customers have never heard of the program, including 33% of customers with
Technical Account Representatives (TARs). Going forward the program may wish to reevaluate its
marketing strategy to ensure that important program information reaches more customers including a
broadening of the channels used for this information and the frequency with which it is
communicated.

Application process: A difficult application process represents a barrier to participation for some
customers. Our case smdies and participant interviews showed that many customers find the
paperwork confusing or difficult, or that it takes a long time to complete. In some cases, participant
indicated that the application process is too much trouble and that they would rather forgo the
incentive than go through the process again. The program may wish to consider making the incentive
application forms less cumbersome to participants, e.g., by providing additional instructions or
sample energy saving calculations based on successful applications, or by suggesting common
sources for the required data Although the APS team has reviewed and changed the application
process, continuous monitoring of participant feedback is recommended to ensure the application
remains simple and easy to complete.

Trade allies: The number of Trade Allies completing projects in the program is low. In addition, very
few Trade Allies participate in program training. APS may wish to review marketing efforts to
increase both the number of Trade Allies and their participation in the program and program training.

The ratio of custom versus prescriptive measure program participants

Please see section 1.5 for a complete discussion of program participation to date.

Recommendations:

More systematically reconcile project numbers assigned to pre-applications to reflect project
cancellations or projects merged wide other projects. This could be achieved by flagging dormant or
duplicate projects in the database. We suggest that this process occur as part of regular database
maintenance and that reconciliation of all legacy project numbers occur as a matter of standard
practice when projects are completed and incentives paid.

Periodically review database to ensure that key evaluation data fields (e.g., building owner's and
contractor's na.me and telephone number) are complete and to correct database entries that repeat for
various projects.

3.2.2 Effectiveness of Program Education Efforts

The MER team investigated the effectiveness of program education efforts. Through review of program
progress reports and interviews with nonparticipating customers, the team addressed non-participants'
awareness of training efforts and energy efficiency measures, the type, number, and frequency of
trainings, the number of Trade Allies participating in program training, and training participant
perceptions of program training.
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Note that the approach outlined in the program research plan for evaluation of program education efforts
was originally designed to assess a proposed expansion of APS's Qualified Contractor training eHlort that
would target program Trade Allies. As the program evolved, the training efforts evolved as well to
include the Technical Training Series designed for end-use customers and market actors. The sole
purpose of this technical training is to complement the APS DSM programs and promote energy
conservation. The MER team has yet to conduct market actor research designed specifically to address
this new purpose. The findings presented below are based on a review of program records and end-use
customer interviews.

Key Performance Indicators

Awareness of program training efforts

The MER team asked customers who have not participated in the rebate program about their awareness of
the APS Energy Efficiency Technical Training Series, which began in October 2007. Only 25% of large
businesses and 7% of small businesses are aware of this training opportunity. Of the customers that are
aware of the series, 35% of large businesses have staff that attended some of the trainings, while no small
business report having attended any of the trainings.

Large customers most often report that they have not attended these trainings due to lack of time,
followed by not needing the training. Small customers, conversely, are more likely to not attend because
they believe the training is not needed.

Non-participants were also asked about their level of interest in energy efficiency training. Exhibit 3-2
shows the noticeable difference in interest level between large and small customers. Thirty-four percent
of small customers are not at all interested in this training, compared to only 7% of large customers.
Conversely, 44% of large energy users are very interested in energy efficiency training but only 17% of
small customers. The low level of interest in energy efficiency training among small customers suggests a
lack of awareness of the potential benefits such training could provide.

'rev

Exhibit 3-2. Level of Interest in Energy Efficiency Training
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Number of Trade Allies participating in program training

The number of Trade Allies participating in program training is discussed below. See Other Performance
Indicators,Type, number, andjiequency of trainings.

Increase in customer awareness of energy efficiency measures

As noted above, not all process research objectives have been explored in this evaluation cycle. This
evaluation did not address increases or changes in customer awareness of energy efficiency measures.
However, theMER team did gather information from non-participants about their current level of
knowledge about energy efficiency and their progress to reduce energy use, including the installation of
energy efficient equipment and other steps taken. TheMER team will address the issue of increases i n
awareness among program participants in the next evaluation cycle.

Seventy-nine percent of total non-participants believe they are very or somewhat knowledgeable about
energy saving options available through energy efficiency. Although a majority of both large and small
business customers claim to be knowledgeable about these options, a significantly larger share of large
customers considers themselves "very knowledgeable." Similarly, significantly more small businesses
than large businesses consider themselves "very unknowledgeable" about cost saving options through
increase energy efficiency. This suggests that small APS customers could benefit from increased
educational and training efforts on energy efficiency opportunities available to them.

Exhibit 3-3. Knowledge of Energy Efficiency Options to Reduce Energy Costs

Totalillon-
"participants

-» I {n=14~0) (n=70)
Very knowledgeable
Somewhat knowledgeable
Neither knowledgeable nor
url<nowledgeable
Somewhat unknowledgeable
Very unknowledgeable
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50%
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54%

21°/o
46°/o

Don't know

4%
9%
9°/o

1°/o

7°/o
11%

13 o/o

1 °/o
Source: APS Solutions for Business Non-participant Survey.

When probed about the steps they have taken to reduce their facility's energy use, 17% of non-
participants report that they have taken "all" possible steps. This response was most pronounced among
small customers. Additionally, 44% of total respondents report having taken "most" of the possible steps.
This high level of reported actions to reduce energy use - combined with the self-reported lack of
knowledge about energy efficiency opportunities .- suggests that many nonparticipating customers are
simply not aware of additional actions they could take to save energy.
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Exhibit 3-4. Firm's Progress to Reduce Energy Use
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Source: APS Solutions for Business Non-particqzant Survey.

Installation of energy efficient equipment is one common step that customers take to reduce energy use.
The MER team therefore asked nonparticipating customers about recent installations of energy efficiency
equipment at their facilities. Forty-seven percent of non-participants report having installed energy
efficient equipment during the past two years. Large customers are significantly more likely (63%) to
have installed energy efficient equipment during this period than small businesses (al%).

Non-participants most commonly installed energy efficient lighting and AC/HVAC systems in the past
two years. This is true for both large and small customers, but a greater share of large customers made
such installations.

Exhibit 3-5. Energy Efficient Equipment Installed in the Last Two Years
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When asked to identify the other steps their firm has taken to reduce energy use, the majority of both
large and small customers (62% and 61%, respectively) cite (unprompted) that they shut off lights and
equipment when not in use. Beyond this, though, small businesses are much less likely to incorporate
other energy reducing steps, such as researching other equipment options, having an energy audit, or
inquiring about energy efficiency programs.
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This indicator was not addressed. Given the level of program activity through January 2008, the MER
team, in collaboration with APS staff, did not give a high priority to upstream market actor research.
MER team will address this issue in the next evaluation cycle.

Exhibit 3-6. Other Steps Taken to Reduce Energy Use

Other
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APS provides a Technical Training series targeting customers and Trade Allies.
program offered three sessions covering motors, retro-commissioning, and lighting.
attendees were representatives from municipal and state governments, followed by businesses and

APS and KEMA staff also accounted for a large percentage of attendees. However, very few
Trade Allies participated in these training sessions.8 A number of engineering firms not associated with
the APS program also attended trainings in 2007.

Other Performance Indicators
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Exhibit 3-7. Number of 2007 Technical Training Series Registrants*
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Source: APS list of2007 training registrants..

s Only two out of 151 registrants were Trade Allies. However, attendance numbers were slightly higher than
registrations, and APS estimates that between 10% and 20% of attendees were Trade Allies.
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Participant perceptions of program training

The MER team reviewed participant evaluations the three Technical Training sessions, Lighting, Motors
and Retro-Commissioning.9 Participants generally provided high ratings for both sessions, with the
lighting session receiving higher ratings for the instructor and the overall session. Exhibit 3-8 summarizes
participants' responses.

Attendees also rated the amount of information provided that was new to them on the following scale: 1-
all new information, 2-most new information, 3-half new information, 4-a little new information, and 5-
no new information. Both lighting and retro-commissioning participants indicated that half to most of the
information was new and provided mean scores of 2.8 and 2.3, respectively.

Training attendees were also asked to rate the level of difficulty of the session on a scale of one to ten,
with one meaning too basic and ten meaning too advanced. For this question, a rating around the middle
of the scale (4, 5, 6, or 7) suggests satisfaction with the course because the course is neither too basic nor
too advanced. For both the lighting and retro-commissioning courses, 88% of attendees provided a rating
of 4, 5, 6, or 7. Only 6% of lighting attendees and 9% of retro-commissioning attendees thought the
course was too advanced.

Exhibit 3-8. Training Evaluations
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Source: APS Technical Training evaluations.

8.7 53°/o 8.5 55%

9 Evaluations for the third session, Motors, were not available for this report.
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Training attendees learned about the trainings from a variety of sources. The most common were word of
mouth/referrals and from APS directly, others included email/mail, flyers, KEMA and the instructors. For
both the lighting and retro-commissioning trainings, most participants were pleased with the location of
the session.

The attendees of the lighting and retro-commissioning training sessions were generally experienced and
responsible for multiple facilities. Those participating in the lighting training had an average experience
level with facilities and energy of ll years. These attendees represented both large and small customers.
Forty-two percent of responding trainees were responsible for only one building while another 42% were
responsible for fifty or more buildings, with a maximwn of 300. Attendees of die retro-commissioning
training had an average experience of 10.6 years. Only 14 percent of these attendees were responsible for
one facility and 43 percent were responsible for fifty or more buildings, with a maximum of 400.

Recommendations:

Although customers not participating in the Solutions for Business program claim to have taken steps to
reduce their energy use, further analysis reveals that they likely overestimate their firms' progress. Non-
participants are often unaware of energy efficiency training available and seldom take steps beyond
purchasing efficient lighting and AC/HVAC equipment and shutting off lights and equipment when not in
use. This indicates that an increased effort to educate these customers about the training and programs
available as well as other energy saving measures could help increase participation in this and other APS
programs.

The fact that 74% of non-participants have installed energy efficient lighting in the past two years and
52% have installed energy efficient AC/HVAC equipment, compared to less than 30% for all other
equipment types, suggest higher free-ridership rates for these measures and underscores the need to
promote other types of measures as the program matures.

Small customers tend to have much lower awareness of energy efficiency programs and measures and are
far less interested in energy efficiency training. This suggests a need for increased or better marketing and
education targeting these customers. The best channels for this are addressed below.

APS may wish to increase the reach of its training offerings, particularly among Trade Allies. APS may
also consider targeting Me engineering firms that attend training sessions for potential enrollment as
Trade Allies.

3.2.3 Effectiveness of the Program Marketing and Recruiting Efforts

The MER team explored the effectiveness of die Solutions for Business program's marketing and
recruiting efforts. Included in this research was a review of the number of Trade Allies recruited into the
program, ballers to participation, sources of customer awareness, motives for participation in the
program, and the number of promotional events and other marketing activities. The team found that the
program's marketing was generally in line with customers' experienced and preferred methods of
communication, but that possibilities for improvement exist. Customers learn about the program and
rebate opportunities from a variety of sources and the source often varies depending on the size of the
customer.

Key Performance Indicators

Number of Trade Allies working with APS customers to promote participation in the program

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 85



J

r

As of February 14, 2008, APS' website listed 23 Trade Allies (contractors, engineers, ESCos and
architects) who either attended an APS Solutions for Business introductory seminar or who were educated
about the Program through an interview process. These Trade Allies have also agreed to the Program
Policies & Procedures and application process. The program does not currently track when Trade Allies
joined the program. However, based on program progress reports, only three Trade Allies were added
during 2007. 10

Based on information provided on the APS website, lighting, energy audits/management, and HVAC are
the most common equipment and services provided by Trade Allies. These areas of expertise are linked to
48%, 43%, and 30% of Trade Allies, respectively. Trade Allies so cover the other program measures,
but to a lesser degree.

The program does not currently track the service territory the Trade Allies serve, but it does track the city
in which the Trade Ally is located. Based on this information, 83% of Trade Allies are based within 25
miles of Phoenix and 58% are located within 10 miles of the city. While the Trade Ally's address
provides an indication of geographic coverage, APS may wish to consider adding the service territory to
its list of tracked Trade Ally data. Providing this information on the website would inform customers
about trained contractors who could service their facilities. In addition this information would provide the
program with a sense of where there might be geographic gaps in Trade Allies coverage that could be
addressed with future marketing efforts.

The number of and degree to which Trade Allies work with customers to promote participation in the
program has yet to be explored as the supporting research was not prioritized for completion in this
evaluation cycle. However, our research with APS customers indicates that 39% of rebate program
participants indicate that they first Beamed of the program from a market actor (see Exhibit 3-14 and
associated discussion below). Further, 27% of participating customers indicate that their contractor
specifically informed them about the rebates offered through the program. In contrast, of those customers
who have not participated in the program but are aware of APS energy efficiency programs, very few
indicate that they learned about die program from a contractor or other Trade Ally. While this finding
may indicate that non-participants have not engaged a Trade Ally on an eligible project since program
inception, additional research regarding the role of market actors in promoting the program is warranted.

Of the 23 Trade Allies affiliated with the APS Solutions for Business program, ten are listed as
contractors in the program database for completed projects. Three of these were also listed with cancelled
projects. The rate of use of contractors who are not currently APS Trade Allies suggests possible room for
expansion of the Trade Ally designation. Additionally, most of the Trade Allies in the program database
were involved in more than one project, indicating that they are promoting the program to their
customers.

10Based on the January 2007 Program Progress Report, 24 Trade Ally applications had been received through
January 31, 2007 and 21 of those had been approved. In August 2007, one additional Trade Ally was trained,
approved and added to the Trade Ally listing, and another two were trained and given applications.
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Exhibit

Trade Any Name*

3-9. APS Trade Allies

city
Phoenix

Services Provided
Add On Power

APS Energy Services

Bowling Refrigeration

Chelsea Group, Ltd

Coleman Hines

Phoenix

Current Systems

Yuma

Gilbert

Scottsdale

Glendale

DECA Southwest

Deer Valley A/C & Heat

Mesa

Phoenix

TucsonElectric Supply Inc.

Lighting installation, motor, welder installation & repair

Lighting, HVAC, refrigeration, mechanical and electrical
services

HVAC and refrigeration installation services

Engineering services

Rebate procurement services, energy consulting

Equipment vendor (high efficiency transformers)

Lighting and electrical services, energy consulting and
auditing, turn-key installation

HVAC installation, and refrigeration installation services

Equipment vendor, energy audits, lighting design, job
coordination

Energy Design &
Consulting

Phoenix

Tempe

Phoenix

Energy audits, bill auditing, total facility energy saving plan

Engineering services, energy auditing

Lighting installation and maintenance

Enovity Inc

Fluoresco Lighting &
Signs

Hansberger
Refrigeration

Yuma HVAC and refrigeration installation services

Hatfield Reynolds

INC Supply

InLine Electrical
Resources

Phoenix

Tempe

Phoenix

PhoenixMaster Techs A/C

Lighting, electrical services, energy management,
maintenance, repair, infrared, load testing

Equipment vendor - lighting, A/C, motors, controls

Lighting installation, rebate assistance, project installation
and turnkey project management

HVAC and refrigeration installation services

HVAC installation, plumbing, energy management controlsMechanical
Maintenance Inc

North Coast Electric

Precision Power Labs

Chandler

Red Mountain Lighting Chandler

Lighting installation services, equipment vendor and
distributor

Equipment vendor, installations of motor controllers

Full service lighting product and installation services, energy
consultation

Lighting, electrical installations, equipment vendor, energy
Tempe conservation services

TMcx Arizona Tempe Commissioning mechanical, electrical, plumbing, fire safety
Eoldedfont indicates that contractor is listed with at least one completedproject in the program database

Source: APS website as ofFebruary 2008

Sabino Electric. Inc

Definition of potential barriers to participation and effectiveness at addressing barriers

Through 2007, the Solutions for Business program has completed or begun 675 projects. However
participation in the program is lower than this value suggests as many customers have implemented
multiple projects. For example, only six customers account for 187 retrofit projects. Overall, a total of 104
unique customers have participated in the program. While the program is clearly popular with the
customers who are participating (see also Section 3.2.4 below), some barriers do exist that prevent the
program from reaching more participants. The main ban'ier appears to be a lack of awareness of the
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program. Other barriers include a lack of understanding of how the program works and what measures
might qualify. The amount of the incentives does not appear to be a major barrier to participation for large
customers.

Almost half of non-participants have installed some energy efficiency equipment in the past two years
that might have qualified for a program incentive. Of these, 74% have installed energy efficient lighting,
52% have installed energy efficient AC/HVAC systems, and 27% each have installed energy efficient
motors and refrigeration equipment (see also Exhibit 3-5 in Section 3.2.2 above).

Lack of awareness of the program is the major reason that these customers did not consider participating
in the program. Only 56% of non-participants are aware that APS offers programs to help them save
energy, and only 35% of all non-participants have heard of the Solutions for Business Program. Not
surprisingly, small customers are less likely to have heard of the program than large customers (see also
Exhibit 3-17 below). Conversely, large customers with a Technical Account Representative are
significantly more aware of APS energy efficiency programs in general (87%) and of the Solutions for
Business Program in specific (67%), indicating that most Technical Account Representatives are effective
in informing their customers about these opportunities. Nevertheless, one third of customers with
Technical Account Representatives have never heard of the Solutions for Business Program, indicating
that communication through this channel could still be improved.

The MER team asked non-participants who had purchased new equipment since the program began in
February 2006 and who had heard of the program if they considered applying for a rebate when they
made the equipment purchase. Nearly half (45%) of large non-participants who had installed new
equipment indicate that they did consider applying for a rebate, but none of the small participating
customers did. When asked why the APS rebate was not considered, non-participants most often cite that
they are not fully aware of program requirements. Few customers indicate that they did not think their
project qualified, that they did not have time to complete the application, or that the incentive levels are
not high enough to consider the rebate. Further education about the requirements, qualifications, and
incentives of the program may help increase consideration if not participation.

Exhibit 3-10. Reasons for Not Considering Rebate

Reasons for Not Considering Rebate Nan-iaarticipants (n=20)
Not fully aware of program requirements
Did not think project qualified
Did not have the time to complete the application
Incentive levels are not high enough
Other
Don't know
Source: APS Solutions for Business Non-participant Survey.

60%
10°/o
5%
5%

10%
10%

The customers who considered applying for the APS rebate, but ultimately chose not to, were asked for
their reasons for not applying. Again, not being fully aware of the program requirements and not thinking
their project qualified are the two most common reasons. Almost half (46%) of respondents did not know
the reason for not applying for the APS rebate.
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Exhibit 3-11. Reasons for Not Applying for Rebate
. n

n

Not fully aware of program requirements
Did not think project qualified
Other
Don't I<now/refused

23°/o
23%
8%

46%
Source: APS Solutions for Business Non-particqrant Survey

When asked about their future intentions, 63% of large non-participants and 53% of small non-
participants who have heard about the program plan to apply for a rebate when purchasing new
equipment. Notably, 33% of small customers do not plan to apply for a rebate, compared to only 9% of
large customers.

Exhibit 3-12. Do You Plan to Apply for a Rebate Through the APS Program When You
Purchase New Equipment?

" 4 'lebqte
When you

"4t.41 ,r 9 Q.

4
4

Sr r v
Nqn-

participqgts
h1='-50) .

I-ar4e'
=35

Yes 60% 63% 53%
No 16% 9% 33%
Maybe/not sure yet 20% 26% 7%
Don'tknow 4°/o 3% 7%
*Results may not be representative of the population of small rebate program participants due to the small sample
size.
Source: APS Solutions for Business Non-participant Survey

Customers cite a number of reasons for not planning to apply for a rebate for fixture purchases. The most
common reason is the needformore program information, followed by the difficulty of the application.
Other reasons include building or ownership issues. The level of the rebate does not appear to be a major
barrier to participation for most customers.

Exhibit 3-13. Reasons for Not Applying for Rebate

Alan-barticipants (n=20
4

4 4 :

4

q.A 'm 49

e Q v 4

Need more program Information
The application is too difficult
Incentive levels are not high enough
Other
Don't know
Source: APS Solulionsfor Business Non-participant Survey

35°/o
10%
5%

40%
10%

Nonparticipating customers were asked what could be done to make participation in the program easier
for them. Overwhelmingly, customers believe that increased awareness of the program would help
participation. Awareness contains two parts. First, customers suggest increasing notifications of new and
existing APS programs through email, mail or other marketing charmers. Second, customers desire more
education about the programs through promotional and informational materials and even on-site training.
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The MER team also interviewed nine Technical Account Representatives and asked them about their
perception of barriers to participation among their customers. For the most part, Technical Account
Representatives did not feel that there were significant barriers that keep their customers from
participating. Those that were mentioned are described below.

Budgeting Issues:Budgeting for energy efficiency measures can be a challenge for some Customers.
Several Technical Account Representatives mentioned that budgeting issues are an initial problem for
customers because they may not have worked the cost of the upgrades into their budget. However, as
customers see the benefits of the program they begin to budget for it, and participation has increased.
One Technical Account Representative noted that many companies have tight capital budgets and will
only replace equipment when it breaks.

Timing Issues: One Technical Account Representative mentioned that timing of equipment
replacement is sometimes a problem because customers cannot reserve funds for projects that will be
completed during the following year. In some cases, customers need longer planning horizons, e.g., to
obtain their certificate of occupancy, but the program does not guarantee funds that far into the future.

Lack of Qualified Staff: One Technical Account Representative said that sometimes a challenge
presented itself because certain types of measures require some analysis and customers do not have
anyone on staff to do the analysis. Even though the program offers up to $10,000, or 50% of the study
cost, and the website has a list of companies that can do the studies, the customers had never been
through the formal process and were not sure who to give the study to.

Customer Priorities: A few Technical Account Representatives noted that for some managers,
participating in a program like this is not at the top of their priority list. This is especially true when it
comes to companies with smaller staffs and tighter budgets. However, one Technical Account
Representative thought that it will become a higher priority for customers because energy costs are
increasing, and that in tum will increase interest in the program.

Incentive amounts: For the most part, Technical Account Representatives felt that the rebates are
just about right and that the customers see them as fair rebates. A couple Technical Account
Representatives felt that the incentives should be higher. One in particular thought that the payback
period should be shorter. Another Technical Account Representative said that customers would like
to see higher rebates, especially in HVAC for chiller rebates because "cooling is a big deal in
Arizona"

Payback period: A couple Technical Account Representatives mentioned that the payback period
can be a barrier and that some managers do not want to make an investment if the payback period is
longer than one or two years. He thought, though, that more people will start to change their minds
about that. "The more exposure the program gets, the more people participate and those guys come a
little bit further down the road when they realize that they don't have to make a huge investment to
have some kilowatt hour savings."

Definition of Single Customer and the Maximum Rebate: Participants are subject to a cap on the
amount of incentive they can receive in a year. Companies subject to the cap are most often defined
by their Tax ID. When the Tax ID is not available, KEMA uses the customer ID defined by APS. As
customers get close to their cap, KEMA staff can review the situation and make a determination if
separate entities under the single Tax ID should be subject to the cap rather than the parent entity. In
these cases, KEMA will try to identify unique decision makers, such as divisions, departments or
campuses. One Technical Account Representative raised the cap as a concern for some large
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customers who have several different companies under a single Tax ID. KEMA notes that customers
near the cap or not identifiable by tax ID and customer ID are outliers and can be reviewed on an
individual basis.

Schools Losing Funding: According to one Account Representative, some schools were reluctant to
participate not because they do not see value in the program but because they worry that they may
lose funding if they cut their energy consumption. In some instances, they have applied anyway, for
simple and inexpensive measures, just to see how the program works.

Other Performance Indicators

Number of applieations by incentive and measure zjype

For details on program participation see Section 1.4.

Source of eustomer awareness of program

Both participants of the Solutions for Business program and non-palticipants are generally aware of the
energy efficiency programs and opportunities offered by APS. Participants' sources of information on the
programs and rebates are varied and often depend on Me size of the customer. While non-participants
have some familiarity with APS programs in general, they most often are not familiar with the Solutions
for Business Program.

Participants

Participants most often first hear about the Solutions for Business program through APS representatives
and contractors. Technical Account Representatives are integral to participation in the Solutions for
Business program, particula.rly for large customers. All Technical Account Representatives interviewed
for this evaluation were aware of the program and indicated promoting it to all of their customers.
Technical Account Representatives further reported a high level of customer interest in the Solutions for
Business program, with awareness levels ranging from 70 to 85%. (See Draft Memo ofFindingsfrom
Aceounf Representative Interviews for more information on findings from the MER team's Technical
Account Representative interviews.)
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E>d1ibit 3-14 breaks out the channels through which participants first hear about the program.

Exhibit 3-14. How Participants First Hear About the Solutions for Business Program

.9
*

If

£9

* as

v'
9,

i:n£o41mad:iws Source 4

Small
(B~"=19)

APS representative
Contractor
Equipment vendor
Friend/oolieague
Electrician
Flyer brochure
APS website
Tlade journal/magazine
Architect/engineer

16%
16%
11°/o
11%
16°/o
11%
5°/o

, at ft;

-»4=.48%* 1419.9
. =64) (n =45)

28% 33%

22% 24%

8% 7%

6% 4°/0
6% 2%

5% 2%

5% 4°/o
3% 4%

3% 2°/o
Other 9°/o 11%

Don'tWow 5% 4%

*Results may not be representative of the population of small rebate program participants due ro the
size.
Source: APS Solutions for Business Partieipant Survey.

5%
5%
5%
small sample

Participants are made aware of specific program rebate opportunities from a number of sources, including
the contractor, the facility engineer or manager, and APS. Exhibit 3-15 shows the market actor who
typically identities the rebate opportunity, segmented by large and small customers. Given that there are
several channels through which participants learn about rebate opportunities, APS may wish to continue
targeting both contactors and customers with education and marketing efforts. (See also discussion
below.)

Exhibit 3-15. Identifier of Rebate Opportunity

Market Mnof

Total .
Pa.rticipa pts .

(h=64)
's Large
(h=45)

Small
(n=19)

Contractor 27%
Facility engineer/manager 23%
APS 16%
Manufacturer/distributor 6%
Offal' 20%
Don't know 5%
*Results may not be representative of the population of small rebate
size.
Source: APS Solutions for Business ParticzpanlSurvey.

31% 16%
29% 11%
16% 16°/o
7°/o 5%

160/o 32%
2°/o 11%

programparliczpants dueto the small sample

Sixty-five percent of total participants are at least somewhat aware of other energy efficiency
opportunities available through APS. A significantly greater share of large participants than small
participants are "very aware" of these opportunities. Likewise, nearly one-third (32%) of small
participants are "not at all aware" of APS's other energy efficiency opportunities, compared to only 13%
of large participants.
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Exhibit 3- 16. Awareness of Other Energy Efficiency Opportunities Available Through
APS

I

Very aware 38% 47% 16%

Somewhat aware 27% 27% 26%

Slightly aware 11°/o 7% 21%

Not at all aware 19% 13% 32%

Don't know 6°/o 7 % 5%
*Results may not be representative of the population of small rebate program participants due to the small sample
size,
Source: APS Solutions for Business Particqvant Survey.

an- n

Participants who indicated being very, somewhat, or slightly aware of other energy efficiency
opportunities available through APS were asked to name the opportunities of which they were aware.
Thirty-one percent of participants are aware of other APS energy efficiency programs and incentives.
Most respondents do not identify specific programs, but instead name general efforts including solar
power, HVAC efficiency, and general energy saving information. When asked about their awareness of
specific programs, more than half of large participants indicate being aware of the Building Operator
Certification and the Energy Information Systems programs. Only 21% of small participants are familiar
with these programs.

Non-participants

Most large customers who do not participate in the Solutions for Business program (70%) consider
themselves aware of programs offered by APS to help save energy. However, when asked about specific
programs they have heard 08 38% of these customers could not name any specific programs. Similarly,
41% of small customers who do not participate in the Solutions for Business program report being aware
of APS programs, but only 54% of them could name one or more programs.

The program most often named by both small and large nonparticipating customers is the Solutions for
Business program (27%), followed by the Energy Survey (17%), and Energy Information Services (l5%).
Respondents who, unaided, could not name the Solutions for Business program, the Building Operator
Training, the Energy Efficiency Technical Series, or the Energy Information Services were given a brief
description of these programs and then asked if they had heard of them. Exhibit 3-17 summarizes non~
participant unaided and aided awareness of several APS energy efficiency programs and services.
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Exhibit 3-17. Non-participant Awareness of Specific Energy Efficiency Programs

Unaided Awareness
ifagram Q# <

Total
(n=78)

Large
(n=50)

Small
(n=2s)

Tata! Awareness
(aided Ar unaided)

Total Large Small
(n=140) (n=70) (n=70)

27% 280/o 25°/o 36% 50% 21°/o

17%
15%
9°/o

4°/o

3°/o

20%

22%

14%

24%

26%

18%

33%

43%

29%

Solutions for
Business/DsM/rebate
program
Energy Survey
Energy Information Services
Building Operator Training
Energy Efficiency Technical
Series classes
Trade Ally Listing
Energy Efficiency Technical
Series classes - Lighting
Course
Other
Don't know

18%

46%

Source:

9% 4°/o
41% 38%

APS Solutions for Business Non-participant Survey,

Non-participants who were aware of specific APS energy efficiency programs and services were also
asked if they or their staff had participated in these programs and, if not, why not.

Energy Efficiency Technical Series: Of the non-participants who are aware of the program, 35% of
large businesses have staff that attended any of the trainings, while no small businesses report
attending the trainings. (It should be noted that at the time of the survey, the Technical Training
Series had been in existence for less than four months.) Large businesses most often claim that lack of
time prevented them from attending the trainings, while small businesses most often believe that they
do not need the training.
Building Operator Training: Of the non-participants aware of this program, 33% of large customers
have attended at least one of the trainings but none of the small customers. Reasons for not attended
the trainings included lack of time and lack of need for training.
Energy Information Services: Of the large businesses that have not signed up for this program, the
principal share (33%) say that they already know their energy usage and demand.

Exhibit 3-18 shows the different ways non-participants Team about energy efficiency programs from APS,
Exhibit 3-19 provides non-participants' recommendations of the best contact method for this information.
Only 23% of total non-participants interact with APS three or more times per year regarding energy issues
other than routine billing and service. Not surprisingly, large customers interact with APS more
frequently, likely somewhat due to the role of Technical Account Representatives. More than half (53%)
of small business customers never interact with APS on energy issues.

There is a clear difference between how large and small businesses are reached. Large non-participants
most often cite APS promotion materials and Technical Account Representatives (31% and 27%,
respectively) as their source of information. This is not surprising, as 43% of large non-participant
companies have an Account Representative. Technical Account Representatives create a means of direct
contact with the customer, resulting in a high rate of initiation of interaction by APS. In contrast, small
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business customers almost always (78%) initiate the interaction with APS. Without direct interaction,
smaller customers most often hear of the program through utility bill inserts.

This pattern of customer interaction matches fairly well with customers' preference of contact method.
Mail is the most preferred ways to inform businesses of the programs and rebates offered by APS. As
stated above, large non-participants believe that contact through their Technical Account Representatives
is effective, while small customers say that bill inserts are effective. However, e~mail appears to be a
communication vehicle that is preferred by non-participants (47% of large customers and 26% of small
customers) but that is not frequently used by APS to disseminate energy efficiency information. APS
might consider increased use of this marketing technique with the use of a customer email opt-in
approach to avoid violation of its "no spam" policy. (In 2007, APS started using a targeted email
marketing approach for outreach to specific groups of customers and when they do, they also give the
customer an opt-out option if they do not want to receive future email promotional materials.)

Other marketing techniques, such as TV and radio advertisements, may not target business customers
explicitly but provide a general awareness of APS and its energy efficiency programs and should be
continued. Both large and small businesses rarely visit the APS website. Only 14% of total non-
participants visit the APS website at least monthly. Overall, 61% of businesses not participating in the
APS rebate program say that they never visit the utility's website. The share of small business customers
that never visit the website is significantly higher (74%) than that of large non-participants (47%), but the
share of large customers not visiting the website is still nearly half

Exhibit 3-18. How Customers Hear of APS Programs
Y$~ *-*8£8§ fr,

nrtid tsfIi='¥3; -*Z* (n
13°/o
40%

APS promotion materials

Uljlity bill insert

APS account representative

W, radio ad, newspaper

APS website

Colleague, business associate

Equipment distributor

Email from APS

Contractor

Other

Don't know

24°/o
23%

16%

14°/o
10%

8 %

5°/o
5°/o
1%

5°/o
11°/o

31°/o
12%

27%

14%

8 %

8°/o
8°/o
6 %

2°/o
4°/o

10°/o

13°/o
13%

7%

Source:APS Solutions for Business Non-participant Survey.
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Equipment service company who designs
and installs

Contractor who would provide and instal l
equipment

Mail
:Email
Bill Insert
~an ant repnesamiahve

Source: APS Solutions for Business Non-participant Survey

Although non-part icipants state that contractors and distributors play a relat ively small role in informing
them of APS programs, these professionals are widely used in equipment specif ication and replacement.
Roughly half (49%) of large non-part icipants contact contractors when equipment replacement is needed,
fol lowed by an equipment distributor. Small businesses are sl ightly more l ikely to ut i l ize a distributor
than a contractor, but also often use other market actors. Increased education of relevant professionals
about APS programs can create another source of information and marketing for potential part icipants.

Other
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Don't know/refused 11% 13°/o
Source: APS Solutions for Business Non-partieqnant Survey

Motives for participation

As expected, the primary motives for part icipation in the Solutions for Business program are to save
money and energy. However, many customers also cite other reasons, such as to improve performance,
replace old equipment, and protect the environment.

Three-quarters of customers decided to participate in the program for the rebate or to save money. This
was consistent for both large and small customers. Saving energy is also a key driver, cited by one-third
of respondents. Addit ionally, 42% of part icipants experience other benefits from part icipating in the APS
program or instal l ing new equipment. The most common "other" benefits experienced are better quali ty
equipment and lower maintenance rates.
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Source: APS Solutions for Business Non-particqaant Survey
Other

To get latest tedmology

Participants decide to install new equipment for a number of reasons. As seen in Exhibit 3-22, the most
common motivation for most equipment types is to reduce energy costs and save money. Other
commonly cited reasons include the need to replace old or outdated equipment, to improve performance,
and to receive a rebate.

Exhibit 3-21. Motives for Participation in the Solutions for Business Program

Exhibit 3-22. Reasons for Installing Measures through the Program (Multiple
Responses)
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*Results may not be representative of the population of rebateprogramparticipants due to the small sample size.
Source: APS Solutions for Business Non-participant Survey.

The number of promotional events and other marketing activities

Throughout 2007, KEMA, the program implementer, conducted various outreach and training activities
aimed at Trade Allies and customers. The APS program staff and KEMA team held 189 presentations,
events, and meetings related to the Solutions for Business program in 2007, ranging from presentations
about the program to individual education and training meetings. Of the 189 events, 80 targeted Trade
Allies.
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Exhibit 3-23. Number of APS Presentations and Events in 2007

Number °f'Ey'ien'rS by Target Audience
Trade

Allies/
Customers

W"

Trade Allies
(including

Contractors) Customers Other
Total

Events
JBHLIBTY

February

March

April

May

June

July

August

September

October

November

December

Total

2
4
2
4
4
5
7
5
7

2
0
0
1
4
5

19
12
13
13
12
7

88

5
1
3
5
2
0
0
0
0
0
3
2

21

10
5
7

12
13
11
27
18
23
23
20
20

189
Source.

1
0
2
2
3
1
1
1
3

4 6
4 1

10 1
58 22

KEMP Program Progress Reports for2007.

Case studies are another way to increase awareness of the Solutions for Business program and educate
customers about participation requirements. The MER team reviewed two case studies developed by APS
that detailed the program participation of RGL Enterprises and Scottsdale Healthcare. Both studies
include a standardized overview of the two projects, the incentives provided, and the estimated return on
investment and kph savings. Additionally, the studies provide energy and lighting facts, information
about savings and payment options, and general information about the Solutions for Business program.
The APS team should continue to create case studies to provide potential participants with examples of
success stories. These should span a variety of markets and incentive types. Although a standard format is
not needed, the case studies should, at the minimum, provide the information given in the two reviewed
studies.

Overall, the marketing activities conducted during 2007 closely followed the program marketing and
communications plan, which was created in May 2006.

Recommendations for Marketing and Recruitment:

Customer awareness of program ..-. Many participants have a general awareness of other APS
energy efficiency programs. Larger firms tend to be more aware of such programs than smaller firms.
Compared to participants, non-participants are less aware of APS programs in general and the
Solutions for Business programs specifically. Those who are aware of the program cite lack of time
and lack of need as the primary reasons for not participating. APS may wish to stress the ease of
participation and efficiency improvements in future marketing.

Promotion and marketing .-. In addition to standard marketing materials such as mailings and
emails, customers learn of new programs in different ways, depending on their size. Large
customers often become aware of new programs through their Technical Account
Representatives. Smaller customers, who generally do not have Technical Account
Representatives, often become aware of the program through bill inserts. APS may wish to design
promotional campaigns that differ depending on the size of the target customer and may want
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increase the use of email to disseminate information about energy efficiency programs to its
customers. APS may consider using a customer email opt-in approach to avoid violating its "no
spam" policy.Note: In 2007, APS started using a targeted email marketing approaenfor
outreaen to specific groups of customers and wren they do, trey also give the customer an opt-
out option Yr trey do not want to receive future email promotional materials.

Identifying and recruiting customers .- Flyers, advertisements, and mailings are often cited as the
means of awareness of APS programs for both participants and non-participants. However,
contractors also play a significant role in raising awareness of and influencing participation in these
programs. APS may wish to continue to educate contractors and other market actors about its
programs.

Trade Allies - The program may wish to add to its list of Trade Allies the date they joined the
program as well as the service territory they serve and the degree to which they are active in the
program. This would provide an indication of progress made in Trade Ally recruitment as well as
geographic gaps in Trade Ally coverage that could be targeted with future marketing efforts.

Barriers - Lack of awareness is by far the largest barrier to participation. Other barriers include a
lack of understanding of how the program works and what measures might qualify. APS may wish to
reevaluate its marketing strategy to ensure that (1) customers find out about the program and (2) they
receive sufficient information about the program to be able to assess their ability to participate.

3.2.4 Participant Experience and Satisfaction with the Program

The MER team conducted interviews with participants of the Solutions for Business program to lead
about their experience and satisfaction with the program. Overall, participants are very satisfied with
APS, the program, the equipment installed, and the rebate process. Lower (but still positive) feedback
ratings are given to the ease of the application process and of tilling out incentive worksheets.

According to Technical Account Representatives, most comments regarding the Solutions for Business
program have been positive. Most Technical Account Representatives have found that customers think
that it is an easy application and participation process. For more detailed findings from the MER team's
Technical Account Representative interviews, see Deaf' Memo ofFina'ings]$'om Account Representative
Interviews.

Additionally, the case studies presented in Appendix C reveal a high level of satisfaction with the
program among program participants and market actors alike. Program procedures do not appear to be
overly demanding and, in the case of the subject participants, presented no significant impediment to
program participation.

Key Performance Indicators

Customer satisfaction with the program, including ease of participating in the program and
perceptions oft re incentive levels provided by the program

Rebate program participants were asked to rate their satisfaction with various elements of the APS
program. Ratings were given on a scale of one, meaning very dissatisfied, to ten, meaning very satisfied.
Mean satisfaction scores are summarized in Exhibit 3-24 and discussed in the bullets following the
exhibit.
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Exhibit 3-24. Participant Rating of Various Elements of the APS Rebate Program

Mean Rating
5 v* 11,4 '#;.yaw»~ an
4 ' 1 ,
,, 1 44 1 *

vw- ww- I» rtn 4 ani- on 5*

9.0
9.3
9.1
9.1

8.9
8.9
9.2
9.0

I
I 8.1

7.2
8.2

Level of Satisfaction (1=very dissatisfied, 10=very satisfied)
Oveuafl Satisfaction with APS c
Overall Solutions for Business Program 9.2
Rebate Amount 9.1
Overall Rebate Pmoess 9.0
Program's Ability to Meet Ted1nical and
Flnandal Assistance Needs 8.3
Program's Ability to Help Control Energy* 8.4
Support Received Through APS Program ' .
Level of Ease/Dif6culty (1=very diff icult, 10=very easy)
Application Process 7.8
Filling Out Incentive Worksheets for Each
Measure 7.8 7.7 7.8
*Results may not be representative of the population of small rebate program parliezpants due to the small sample
size.
* Discussed in detail above.
Source: APS Solutions for Business Participant Survey.

7.9 7.5

Rebate program participants have a high overall satisfaction with APS and the Solutions for Business
program, providing overall mean ratings of 9.0 and 9.2, respectively, out of 10. For both, more than
half provide the highest rating on a 10-point scale. Ratings are very similar for large and small
customers.

Participants are very satisfied with the rebate amount received from APS. Nearly two thirds rate their
satisfaction as the highest value on a ten-point satisfaction rating. Results did not vary significantly
between large and small firms. In general, participants are satisfied with the overall rebate process
and provide a mean rating of 9.0, on a scale of l to 10. Fifty-six percent of respondents provide the
highest satisfaction score.

For the most part, participants believe that the program meets their technical and financial assistance
needs as nearly one third rate it as "completely able to meet needs." However, the overall mean rating
of 8.3 on a scale of 1 to 10 indicates that some participants' technical and financial assistance needs
were not completely met. Additionally, 27% of overall participants do not know how the program
meets their needs, suggesting that they might not fully understand what the program can offer. Nearly
half (48%) of participants were very satisfied with the support received through the APS program.
The relatively low incidence of dissatisfaction suggests that APS current level of support is meeting
participants' needs.

Although satisfaction is generally high, participants are relatively less satisfied with the ease of the
application process and completing incentive worksheets than with other aspects of the program. Both
measures received an average score of 7.8. Thirty-seven percent of participants rated the application
process with a score of 7 or lower. Most of these customers noted filling out the application was time
consuming, difficult, or confusing. Notably, ratings were similar for custom and prescriptive projects.
While most participants do not find filling out the incentive worksheets to be difficult - more than
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one quarter described this task as "very easy" -- some do have problems. The most commonly cited
problems involve the time spent documenting large numbers of measures (such as lighting) and
finding equipment that qualities for the rebate. Thirteen percent of participants rate the level of
difficulty as five or less. Such low score are slightly more common among participants installing
custom retrofit measures than those installing prescriptive measures. The mean score of 7.8 indicates
general satisfaction with the worksheets' ease but also room for improvement. Almost one third
(3 l%) of participants do not know the level of difficulty in filling out the incentive worksheets. It is
likely that some firms spread this task among multiple individuals or even utilize a third party.

Based on participant survey data, the reported waiting period for receipt of the rebate varies considerably
among participants, with some receiving saying that they received the check within two weeks and others
claiming they have waited more than eight weeks. The most common waiting periods were four to five
weeks and more than eight weeks, as shown in Exhibit 3-25. Although eight weeks is a long waiting time,
participants still rate the rebate process as 9.0 out of 10, indicating high satisfaction. However, given that
the application form states that rebates will take four to six weeks to process, APS may wish to further
investigate the reasons for the longer processing times. If these are due to program processes, APS may
wish to rectify any process issues identified. If these issues cannot be rectified, then APS may wish to
change the time estimate provided on the application forms. On the other hand, if the longer processing
times are due to incomplete applications or other applicant errors, APS may wish to provide additional
guidance to applicants to address this issue.

Exhibit 3-25. Length of Time to Receive Rebate Check

Lengiim of Time' 'Total party¢fi»an&é (n-.=64) Large (n='-45) Small (n=19)*y

9°/o
7%

13%

7%

5°/o
11°/o
11 %

11 °/o
5%

Less than 2 weeks 2%

2-3 weel<s 9%

3-4 weeks 8°/o
4-5 weeks 13%

5-6 weel<s 6%

6-7 weeks

7-8 weeks 5%

More than 8 weeks 27%

Don't know 31%
Source: APS Solutions for Business Participant Survey.

4%

33%

27%

5%

11%

42%

Exhibit 3-26 shows the distribution of wait times between the receipt of the final application and the
payment approval according to the program tracking database, segmented by the type of measure. The
exhibit shows that the most common wait times are less than two weeks and more than eight weeks.
Actual wait times are similar to self-reported ones, with the exception of projects with very short waiting
periods: significantly fewer survey respondents indicate wait periods of less than two weeks compared to
the program database. Note that Exhibit 3-26 is based on individual projects, not participating customer,
and for projects with both the application and approval dates available.
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Exhibit 3-26. Length of Time between Date of Final Application Receipt and Payment
Approval
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We also asked participants to rate their satisfaction with the new equipment installed through the rebate
program. Ratings were given on a scale of l, meaning very dissatisfied, to 10, meaning very satisfied.
Overall, participants were very satisfied, with mean scores ranging from 9.3 to 10.0 for the different
equipment types. With the exception of one participant who installed new lighting, no rebate program
participants rate the equipment installed through the program less than 7 out of 10.

Exhibit 3-27. Satisfaction with New Equipment Installed Through the APS Rebate
Program
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Source: APS Solutions for Business Participant Survey.

9.3 9.7 10.0 9.6
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Other Performance Indicators

Customer perception of the ability of the program to help control energy use andpromote energy
efferent design

The MER team asked participants to rate the program's abil i ty to help them control their energy use on a
scale of 1 to 10, with 10 meaning completely able to help and one meaning not at all able to help. Most
participants feel that the program is very helpful in controll ing energy use, as 64% rate this abil i ty 8 or
higher. The overall mean rating of the program's abil i ty to help control energy use is 8.4. However, large
customers rate this abil i ty signif icantly higher than small customers, 8.8 compared to 7.2. Whether this is
a result of larger f irms having more projects and systems that require energy control or a result of the
program's design warrants further investigation.

E x h i b i t  3 - 2 8 .  P r o g r a m ' s  A b i l i t y  t o  H e l p  C o n t r o l  E n e r g y

T o t 3 I  `
l t i c i i aan-

6 4 ) '
Large

(n=45)
36°/o

6 %

22°/o
8 %

3 %

8°/o

42°/o
7 %

27°/o
7°/o
2°/o
4 %

2 1 %

5 %

11°/o
1 1 %

5°/o
1 6 %

10 -  Com p l e t e l y  ab l e  t o  he l p

9

8

7

6

5

4

3

2

1 -  No t  a t  a l l  ab l e  t o  he l p

D o n ' t  k n o w

M e a n

2 %

1 6 %

8_ 4

11°/o
3_8

5 %

26°/o
Z 2

Source* APS Solutions for Business Participant Survey.

Recommendations

Most part icipants f ind the application process and f i l l ing out incentive worksheets easy, however on
average they scored them lower than other aspects of the program. Most of those participants who
find the application process not easy cite confusing or diff icult paperwork, or that the application
takes a long time to complete. Other comments include too much red tape and the requirement for
addit ional energy savings calculations for custom measures. Addit ional research may be warranted to
determine the degree to which this affects customer perception of the program or present barriers to
future part icipat ion.

Twenty-seven percent of part icipants report wait ing more than eight weeks for their rebate check.
These self-reported wait t imes are consistent with wait t imes recorded in the program tracking
database. APS may wish to investigate the reasons for the longer processing times and address the
identif ied issues.
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Strong satisfaction with the Solutions for Business program and all the associated program processes
could be used 8 a selling point in future recruiting efforts, We recommend that APS developing
success case studies to inform nonparticipating customers of the projects undertaken and energy
savings achieved by other customers. These should follow the general format of the existing case
studies and highlight project specific incentives and savings as well as provide general information
about the Solutions for Business program.
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KEY STUDY FINDINGS AND RECOMMENDATIONS

The sections of the report above, present the key findings of the evaluation. A brief summary of
conclusions and recommendations is provided below.

4.1 Impact Evaluation Conclusions and Recommendations

The MER Team maces the following conclusions based on the results of the impact and cost-
effectiveness analysis. No recommendations are listed below - could we create some related to the
proposed scenarios for Small Business?

Most of the adjustments to gross savings were driven by using data at a slightly higher level of
resolution, with measures broken out into more sub-categories by size and efficiency. These
adjustments were done at a finer resolution than was defined in the Measure Analysis Sheets, which
KEMA uses to define its impact calculations. As such, the adjustments are more a reflection of using
a more detailed calculation with more data than a reflection of problems in program implementation,
data recording, or calculations using the MAS-defined approach. Observations about the energy
savings results across Solutions for Business include the following:

Custom energy savings consist mostly of lighting measuresO

o Lighting operating hours adjustments made for each business type affects the energy savings
results

O Programmable thermostats did not save as much energy as assumed because the actual area
served by each programmable thermostat was much smaller than originally estimated.

o Custom and prescriptive lighting projects made up approximately half of the energy, and 75% of
demand savings realized

o Motors savings reported were almost all (99%) realized from VSD installations and made up
about 20% of all energy savings.

Free-ridership is estimated to be 17%. This rate is in the range of commonly found free-ridership
results for this type of program. The approach taken to measuring free-ridership is consistent with the
generally accepted approach for measuring free-ridership iron nonresidential programs, particularly
those with a custom component. The participant survey was implemented too soon to provide a
strong, quantitative estimate of spillover and so no spillover estimate was included in the cost-
effectiveness analysis.

Most programs yielded a benefit-cost ratio greater than l:l. The Small Business Program is the only
program that yielded a benefit-cost ratio less than l:1, the benefit~cost ratio for the Small Business
Program is 0.8:1. For the Solutions for Business programs in total, the benefit-cost ratio is 2.0:l.

The low benefit-cost ratio for the small business product segment indicates the difficulty of
achieving sufficient energy and demand savings relative to the costs of implementing the
program under the current program design.

The revised small business program design submitted as part of the 13-month filing was
intended to address this issue by focusing efforts on achieving greater savings at each
customer's site. The benefit-cost analysis substantiates the need to revise the program to
achieve greater savings at reduced costs, and the MER team thus recommends that APS
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implement the program design changes specified in the 13-month including adjusting
incentive levels to reduce first cost barriers, implementing a direct installation method to
overcome customer information/knowledge deficit and hassle-factor barriers, and stimulating
program promotion through contractor incentives and support.

As all of these programs mature, it is likely that the benefit/cost ratio will improve as start-up costs
are amortized over the life of the program and as program processes become more efficient.

4.2 Process Evaluation Conclusions and Recommendations

Key recommendations based on the process evaluation findings are summarized below, by primary
research objective:

Effectiveness of Program Design and Processes

Project ID numbers are assigned to pre-applications as they are received and project funds are
reserved. However, pre-application numbers are not always reconciled with the final project IDs
under which the measures are installed. This practice leads to a lack of transparency when attempting
to assess the participation of a specific customer using the program tracking database. We recommend
a more systematic approach to reconciling pre-application and final project ID numbers to reflect
project cancellations or projects merged with other projects. This could be achieved by flagging
dormant or duplicate projects in the database. We suggest that this process occur as part of regular
database maintenance and that reconciliation of all legacy project numbers occur as a matter of
standard practice when projects are completed and incentives paid.

Some key evaluation data fields, e.g., contractor name and phone number, are not populated for all
records. We recommend periodically reviewing the database to ensure that these fields are complete
and to correct database entries that repeat for various projects.

Effectiveness of Program Education Efforts

Customers who do not participate in the rebate program are often unaware of energy efficiency
training available and seldom take steps beyond purchasing efficient lighting and AC/HVAC
equipment and shutting off lights and equipment when not in use. An increased effort to educate these
customers about the training and programs available as well as other energy saving measures could
encourage them to participate in this and other APS programs.

Overall, 74% of non~participants have installed energy efficient lighting in the past two years and
52% have installed energy efficient AC/HVAC equipment, compared to less than 30% for all other
equipment types. This suggests higher free-ridership rates for these measures and underscores the
need to promote other types of measures as the program matures.

Small customers tend to have much lower awareness of energy efficiency programs and measures and
are far less interested in energy efficiency training. Recognizing the difficulty of reaching smaller
customers, APS has filed for additional program elements such as direct install to address this need.
Continued marketing and education targeting these customers is recommended.

Relatively few Trade Allies have participated in APS training sessions. APS may wish to increase the
reach of its training offerings, particularly among Trade Allies. APS should also consider targeting
the engineering firms that attend training sessions for potential enrollment as Trade Allies.
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Effectiveness of the Program Marketing and Recruiting Efforts

Customer awareness of program .- Many participants have a general awareness of other APS
energy efficiency programs. Larger firms tend to be more aware of such programs than smaller firms.
Compared to participants, non-participants are less aware of APS programs in general and the
Solutions for Business programs specifically. Those who are aware of the program cite lack of time
and lack of need as the primary reasons for not participating. APS should stress the ease of
participation and efficiency improvements in future marketing.

Promotion and marketing - Large and small customers differ in the way they commonly learn
about APS programs. Large customers most often cite APS promotional materials and Account
Representatives as the source of their information, while small customers are more likely to learn
about programs through direct interaction with APS and bill inserts. APS may wish to design
promotional campaigns that differ depending on the industry/building type and size of the target
customers. The use of electronic and other media to educate and disseminate information about
energy efficiency programs to its customers should also be considered. A customer email opt-in
approach is recommended to avoid violating the APS anti-spam policy.

Identifying and recruiting customers.- Flyers, advertisements and mailings are commonly used to
recruit customers, but contractors are also a valuable tool. APS should continue to educate contractors
and other market actors about its programs through a variety of marketing chalmels.

Trade Allies - The program should add information to its list of Trade Allies, which includes the
date they joined the program as well as the service territory they serve and the degree to which they
are active in the program. This additional information would provide an indication of progress made
in Trade Ally recruitment as well as geographic gaps in Trade Ally coverage that could be targeted
with future marketing efforts.

Barriers - Lack of awareness is by far the largest barrier to participation. Other barriers include a
lack of understanding of how the program works and what measures might qualify. APS may wish to
reevaluate its marketing strategy to ensure that (1) customers find out about the program and (2) they
receive sufficient information about the program to be able to assess their ability to participate.

Participant Experience and Satisfaction with the Program

On average, participants thought the application process and incentive worksheets were fairly easy to
use, however they scored them lower than other aspects of the program. Based on these findings, the
APS team has reviewed and made changes to the applications. Continued monitoring of customer
feedback and recommendations is recommended to ensure that the application process remains simple
and easy for participants.

Twenty-seven percent of participants report waiting more than eight weeks for their rebate check
from the time of submission of the final application. APS should investigate the reasons for the longer
processing times and address any issues.

Strong satisfaction with the Solutions for Business program and all the associated program processes
could be used as a selling point in future recruiting efforts. We recommend that APS continues to
develop success stories to inform nonparticipating customers of projects undertaken and energy
savings achieved by other customers.

Summit Blue Consulting, LLC and Opinion Dynamics Corporation 107


